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Und das Gefiihl, welches der Physiologie enipfindet wonn er au8 einer 
unheimlich aussehenden mìt Bhit und zerstortem Gewebe gefùllten Wunde 
irgend einen feìnen Nervenzweig hervorholt und durch Erregung eine 
^ Function ins Leben ruft, die schon erioschen war ; dieses Empfindung hat 
Vieles mit derjenigen gemein, welche den Bildhauer beseelt wenn er aus 
einer ungeformten Marmormasse scbone Icbendìge Formen herausbìldet. — 
E. Cyon. 



TO 



H. C. WOOD. Jr.. M.D., 



PROFESSOR OF THERAPEUTICS AND DISEASES OF THE NERVOUxS 

SYSTEM IN THE UNIVERSITY OF PENNSYLVANIA, IN 

ADMIRATION OF HIS GREAT TALENTS 

AND LABORS IN PHYSIOLOGI- 

CAL THERAPEUTICS, 

3 IBeiitaìc 

THIS SMALL VOLUME. 



PREFACE. 



The daily increasing interest in a knowledge of the physio- 

logical action of medicines is my motive in the publication of 

this hook. The first volume on the physiological action of 

remedies was by Professor Nothnagel, followed by Professors 

H. C Wood, Jr., Kohler, Hermann, and Brunton. The success 

of these works shows that the profession are seeking a more sci- 

entific basis in the explanation of therapeutic action. The study 

of the action of medicines has a threefold object : Ist. The ad- 

vancement of Physiology ; 2d. The explanation of a therapeutic 

action ; 3d. The science of Toxicology in the discovery of anti- 

dotes, etc. To my mind the study of the action of a drug. on 

the lower animals is the best practical training in science that 

a medicai man can have. It gives to him a logicai precision 

é 
that will be most beneficiai in his whole therapeutic life. He 

will not be apt to decide that because a certain result has fol- 
lowed the use of condurango that it is a valuable therapeutic 
agent or a specific. In this study he must perforce be made 

acquaiuted with the most important physiological functions. 

1* 



XIV PREFACE. 

The simplification of the labor of the student in the under- 
standing of the action of medicines on the heart and nerves is 
also a much-desired object. 

Whilst engaged in teaching and experi menting, a text-book 
that woiild give some idea how to investigate the action of drugs 
was found to he greatly needed. If this hook meets the just- . 
mentioned aims, the object of the author is fulfilled. 

In giving examples of the action of atropia I have availed 
myself freely of the writers on the subject. The wood-cuts of 
instruments are from drawings of those given by the inventor 
or modified from the atlas of Cyon. 

E ASTON, Pennsylvania, 

December Ist, 1877. 
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CHAPTER I. 



HOW TO STUDY THE PHYSIOLOQIOAL ACTION OF 
MEDICINES. 



In stiidying the action of druga on lower animala the first 
requisite is a good practieal knowledge of physiologj. No 
"paper phyeiologiBt " will he able to make aiiy observationa 
and experiments on whiuh any great reliance can he placed. 
For the neceaaary training, work in a phjsiological labora- 
tory shouid precede the atudy of the action of niedicines. 
In the absence of any acceasible iaboratory, private lahora- 
toriea must he furnished and aid sought fram handbooke in 
the acquirenient of physiological facta. It ia highly inipor- 
tant to know the phyaiological functìon of an orgau before 
the action of a drug on the aanie ie studied. Experimenta 
must he often repeated, for the eame procedure ofteu givea 
varied resulta, owingtothe manifoldchangeain organie life. 
Where nietamorphoais is conataot, the ability to weigh mat- 
terà and Bce them in tbeir true hght requirea cloae and at- 
tentive atndy, conaideraWe practice in the ìnterpretation of 
resulta, with teehnieal ekitl. When making experimenta it 
ia necessary to know what haa been done and how it was 
done, and for that purpose the abiiity to read German and 
French ia needed, the bulk of literature being in German, 

If in repeating the experimenta of another obeerver the 
aame reault ia not obtained, it ia not necessary to iiifcr that 
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he Ì8 wrong, biit ratber that some important procedure has 
beeti omitted. Peeuliarities in tlie coostitution of animala 
of the same kind niay cause ditterent resulta, ae Bohm, at 
Wìirzburg, found that aconìtia on the froga there did not 
kill the motor iierves as Asebaruraow atated, but when he 
was called to Dorpat he found that it did kil! the nervea of 
motìoQ. 

Schmiedeberg bae dieeovered that caffeìn afleeta the 
musiìles of the rana temporaria, hut feebly thoee of tbe rana 
esculenta. One positive fact is worth very many negative 
oues. In making cxperiments the operation should be raade 
with the greatest care, tìme sufficient being taken. One 
well-directed experiment wbere ali the operative procedurea 
are correct, and the apparatila the beat and in perfeet order, 
is worth many slipshod vivisectioua. The little thinga are 
almost of more import than the great ones, ae it is only by 
attentive detail that great ones are carried cut, To beeome 
a master in the art of v i visetti on, neatnosa in operative pro- 
cedure, care not to injure parte unnecesaarily, the most accu- 
rate inatrumenta possible at band, with quietude of miud and 
temper under the many difficultiea that accidentally or un- 
expectedly arise, are the first ossentials. 

When a drug is given the locai and general action is atudied, 
for to produce a general action the drug must reach tbe blood 
aud be diatr'ibuted with it. The poisonoua qualities of a 
drug depend on the amount of it in the eirculating fluid. 
Sbould tbe excretion he greater than the ingeation of it in a 
certiiiii tiiiie, tbeu no toxic action will enaue. Sbould the 
blood roceive it in a greater quantity than ia excreted in a 
, given tìme, then poiaoning will result. It ia tbe amouut of 
the drug circulatiug in the blood in a given time that ia the 
main factor in tbe production of a therapeutic or a toxic 
^ct. The poiaon usually reaehea the blood either by lym- 
phatic or veuous abaorption, or by direct introduction into 
tbe circulatiou, Before injecting a subatance into a vein, 
the drag must be disaolved in water. If possible, no alcobol 
ehould he used. Acida whicb coagulate the blood outaide 
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the tody ahould iiever be ìnjected iiito a vein. The same 
applies to any agcnt acting aimilarly on the hlood. These 
faeta are deterrained hy application of the drug to the blood 
in a teat-tiibe. 

To dift'erentiate, if the nerves are affected directly by the 
dmg, or indirectly by the changee in the blood through the 
medicines, the experiment of Lewisson should be performed. 

It ie as foìlowB: A frog is taken, the cerebruni ablated, 
and glasa canulEe are ìnserted into the bulbua aortte and 
vena cava inferior. The aortic caniila ia attached to a funnel 
containìng three-foiirtha of one per cent, salt solution. This 
flowB in throngh the aortic canula and forces the blood out 
through the canula of the vena cava inferior. If, then, a 
amali quantity of a poison be added to the salt aolution, it 
will Boon be seen by the action on the animai if the drug 
affectB the nerves directly. 



ASIMALS USED. 

In experimentation, the lower animala are chiefly ueed, 
auch aa froga, rabbits, oats, doga, pigeons, guinea-piga, and 
aometinìea eheep, horsea, and monkeys. Troga are readily 
proeurabJe, cheap, easily managed and diapoeed of. Their 
apparatusea are able to aurvive for some time the dcstruction 
of eacb other, aa the heart ean be separated from the nervoiia 
system without immediate deatruction of either, or the lunga 
may bc removed without detriment to the other functiona 
for many houra. Fall froga are the beat for pHrpoaea of ex- 
perimentation. Frogs in the epring and during the period 
of "beat" soon loee their nerve-irritability, and of courae 
are not desired. It must be remembered that some of our 
froge are much larger than those on the Continent. In ex- 
periraenta on the cireulation and reapiration, rabhits and 
young catB are quite auitable, aa in tbem the vagua and , 
Bympathetio can be eaaily iaolated, aa well as the depreasora. "''" 
Albino rabbitawhoaeeara are depilatedbychlorideofcalcium __ 
are excellent for the purpose of studying the changea in the 
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bloodveBBcIa of the ear. In operatìons of some magnitude, 
youug dogs are beat. Doga are the beat for atudies of the 
action of glanda, auch as the parotìd, gastric, and bo on. 
Ali experìmenta ahould be niade ori a varietj- of animala 
before the reaulta can be applied in the atiidy of the funciions ■ 
of man. In obaervationa aa to the action of druga on eere- 
bral functìona, man ia the beat, and the resulta are the moat 
truBtworthy. Some drnga act diflerently on different apeciee 
of animala, depending on their conatitiitional peculiari ties. 

AnIMALS, FeBDIRO and PaESEBVATION. 

In blood-pressare experiraents the animala ahould be pre- 
viously fed on dry fodder. Oats prediepoae bere to coaga- 
lation. Rabbite, cats, and dogs shouid be kept in separate 
apartments. Froga are kept by two methode, the wet and 
the dry. In the wet uiothod yon put about Hfteen in a fiat 
earthenware pot in a cool place, the water being about half 
an inch in depth. The pot ahould be covered with a wire 
network, which has in its centre a door large enough for the 
band to enter. The water nf;u8t be chauged two or three 
tiniea daily. 

In tlie dry method about a dozen are placed in wet gar- 
den-mosa contained in a box about a cubie foot in extent. 
Thia box must be perforated to allow the water to run 
througli twice or thrice daily to keep the animala clean. 
The wet tnethod afforda hetter reaulta than the dry aa regarda 
mortality. An aquarium, whcre it can he conetructed, ia the 
beet. 

Fastening of Animals 

For doga, Profeaaor Bowdìteh, of Harvard Medicai School, 
haa ìnvented a aimple holder, Fig. 1. It conaìata of a fork- 
fihaped iron instrument. The pointa of the fork are united 
by an iron bar which alipa into a hole in one prong of the 
fork, and ia seeured at the other end by a catch projecting. 



HOW TO 8T(JDY THE PHY8IOLOQICAL ACTION OP MEDICINE8. 21 

The iron bar ìs pasaed behind the eanines and bound fast by 
a strong cord which jiasHes over the jaws. When the iron 
rod Ì8 f'astened to the prongs, the handle, B, ia ineerted into 
a screw eliding upon an upright rod of a Bernard holder. 
The holder of Bernard ìs alao a most excellent meana to 
SGcure doga of ali sizes. Fig. 2 shows it as modified and 
repreeented by Cyon. It consista of an iron ring, C, and on 
ita sidea are two alita, N N, which bave moving in thera a 
aemieircular ring, K, with fiat eidea, the under side beìng 
covered with leather, aa it fita over the upper jaw of the 
animai, whiist the under jaw of the animai rests on the 




lower part of the ring. By meane of the Bcrew, A, the 
enout of the dog can be eompresaed by the semieireular iron 
bar, K, according to the aize of the dog. In the elits, N, 
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at their lower part, move two iron platee, II II, fastened by 
the screws, E. To these iron platea are attached leather 
straps, M, which pass behind the head and serve to hold the 
dog from retracting his nose. Cyon has attached a screw- 
bolt, I, which 18 passed behind the incisor teeth after the 
head is fastened. This, like the strap, prevents retraction of 
the head. The handle, B, is inserted into a nut which moves 
on a vertical rod. For rabbits there is nothing superior to 
Czermak's holder, Fig. 3. It consists of a board, in length 
sixty-one centimetres, width tweuty-one centimetres, and 
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height seven and a half centimetres, being mounted on feet. 
In this board several holes are made along its edge. Into 
four of these holes are placed little holders, which bave cords 
passing throagh them, and are fastened to the extremities of 
the rabbit by a slipknot. The board is coveréd with a haìr 
mattress. Projecting from the board is a fiat iron rod which 
carries the upright rod, upon which slides a screw arrange- 
ment for the reception of an iron contrivance intended to 
secare the head of the rabbit. It consists of a curved oblong 
which swings on a movable axìs. The part A goes over the 
nose, grasping it, whilst the rod, B, goes behind the incisors, 
and the part C beneath the under jaw. By means of the 
rod, H, and the screw the head is fastened. Then the iron 
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contrivauce ìb fastened to the forked inatrument, K, which ia 
received ìnto the elidìng niit on the npright rod. 

A larger eìze ia uaed for small-sized doga and cata, hut 
frequeiitly cats will be fouiid whose heada are so peeuliarly 
6ha]ied that the iron piece under the jaw presses on the 
trachea when the instrunient is screwed fast to the head, and 
asphyxiates thera. To hold froga or pigeona a towel wrapped 
aronnd them generally suffices. For the study of reflex 
action Professor Bowditch has made a wire support. It con- 
BÌata of copper wire ciirled on itaelf like a spring, and the 
froghasbis anterior extreraities screwed inbetween the coils. 
Froge can also he fastened to a board hy meana of five aur- 
gical piiis, four binding the feet and one the noae, Dr. Tiegel 
paaees a thread through the nose and faatena it, thus avoid- 
ing loss of blood. 

PeysioLOtiicAL Asatomy. 

To remove the cerebrum of a frog, take a sharp acìasora 
and cut through the skull on a line with the anterior edge 
of the raemlirana tympaui, or reniove the roof of the ekull 
and divide the cerebrum froni the optic lobea. 

To divide the medulla oblongata froiii the spinai cord, 
wrap the frog's body in a towel, and with the thumb bend 
the nose down and feel for a elìght depreeaion hotween the 
occiput and atlas. The hiciaion ia to he made on a line with 
the poaterior edge of the membrana tympanì. The ineiaion 
ahould be made with a sharp-pointed knife, ita extent being 
as small aa poasible to prevent hiemorrhage. To prepare the 
gaatrocoemiua with the nerve attached, called uanally the 
" nerve-muscle prei>aration," take the frog and open the 
spinai canal at the medulla, and with a wirethruat destroy 
the brain and apinal cord, then make an ineiaion through 
the skiu on the back part of the thigh from the knee to 
the lumbar vertebra, with the "aeeker" (a eurve-poin ted 
probe) isolate the nerve from the aurrounding tissuea down 
to the knee, divide the spinai column above and below the 
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exit of the three nerve-trunka formÌTi_^ the sciatic, and with 
a foroeps lift up the bony canal and dUaeet the nerve out 
down to the knee ; denude the leg of ita skin, and cut 
throiigh the tendo Achillis, isolate the muacle up to its in- 
sertion into the femur, cut away the tibia and fibula, aud 
divide the femur at its lower third, whieh reniains attached 
to the gaatrocneraiua. The Bciatic attached to the gastroc- 
neniiua must not he ìnjured. To lay bare the vagus, a glaas 
tube Ì9 pushed down the (eaophagua of the frog, bo as to 
Btretcb the tiaaues and hring the parta into view. The ster- 
num itì divided, and the poaterior horn of the hyoid bone ia 
sought for. From bere runa the petro-hyoid musolca, and 
their lower edge ia the point to lind the vagua. Over theae 
museles run the bypoglosaal and gloaao-pbaryugeal nerves, 
whieh are divided. The laryngeal nerve ia alao found, and 
is divided. It must not be mistaken for the vagua. In the 
rabbit, to find the vagna, the skin at tbe upper end of the 
trachea is taken up betweeu the fingerà and denuded bj 
means of a eciaaora; the fascia divided, aud the aterno-cJeido- 
maatoid drawn aaide ; when the earotid artery is brought into 
view with ita three nervea, vagua, sympathetic, and depreaaor. 
In doga the vagua and sympathetic are firmly uTiited ; the 
depreaaor in the rabbit apringaby onebrauch from the vagua, 
aud by anotber from the superior laryngeal, To find the su- 
perior laryngeal, incise from the trachea towarda the angle 
of the jaw, then pulì aaide from tbe trachea the musclea, aud 
seek the thyro hyoid membrane, where the tortuous trmik of 
tbe nerve will be found to give otf some brauches. To tìnd 
the splanchnics, the auprarenai capsulea are sought ; the left 
aplaochnic is just above the !eft auprarenai capaule on the^ 
front of the aorta, and the right soniewhat farther away 
from tbe aorta, over the vena cava. For referenee in diaaec- 
tion, Cyou'a* atlas is the beat guide, aa it eontains numerous 
platea of phyaiological anatomy. 
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An^sthesia. 

To abolish consciousnesa, cbloroforni, etter, chloral, and 
morphia are used. Laiidanuni or niorphia by tbe vein acts 
iidriiirably with dogs and cats, but is uncertain with rabbifs. — 
Chloral acte well with rabbits, nareotizing them. When -- — 
this is givei!, beat will not exeite reflex action, but touch 
will. Chloral reduces the respiration and cardiae movenientB J^ 
by an action on the centrea of respiration and tbe heart 

itself, also dìminisbing the arterial tension. Morpbia in- 

ereasea tbe irritability of tbe centres and enda of tbe vagi, 
of tbe uiotor and aeneory nerves, and theu redueea it. Re- 
flex excitabiJity ia also increaaed and tben diminiahed byit. 
Chloral ia exeellent for froga, aa opium or morphia tetanizea — 
them. Cbloroform ia also very usefnl. It excitee and tben 
depresaea tbe fanctiona of tbe nervoua sy8teni,especially tbe 
nepve-centres. Cyon states that it excites greatly tbe vagi -/f- 
by a direct action on them, and not by irritation of tbe aen- 
eory nervea, thus reflexly calling cut increaaed inhibitory 
action of the ganglia of the vagi. To adminiater cbloro- 
form to froga, cats, raice, pigeons, and guinea-piga, it ia con- 
venient to put them under a glasa jar, and tben to introduce 
a spouge wet with a few dropa of chloroforra. Care must 
be taken to allow some air to enter. Bernard haa con- 
atructed for doga an iuhaler whieb conaiata of a tin cylinder 
covered with leather, wbich paaaea over tbe none and is re- 
tflined by stripa of extenaible material whicb ia faatened be- 
hind tbe head. Tbia cylinder ie cloaed at the otber end by 
a BÌeve-like arrangement of tbin wire. On the firat tin cyl- 
inder fitB anotber tin cylinder containing a aponge whìch , 
receivea the cbloroform. Thie cylinder ia alao cloaed by a 
wire network which admits the air. Tbe most internai 
wire network prevents tlie sponge from blocking up tbe 
nasal paaaages. Great care mnat be taken or death will re- 
snlt eìther by arresi of the reapiratory centrea or the heart 1 
itaelf, Woorari ia anotber agent which ia able to render , 



ACTION OF MEDICINE8. 



animala inimovable. Thie is accoiiiplìshed, ae Dr. S. "W. 

U" Mitchell liaa proven, by a paralysis of the niotor nerves, 

leaving the seneory nerves and aeneory ganglia intact, For 

_ doga the dose of chloral ìs five grammea by the vein, divided 

_^ into three doses ; of morphia by vein, .05 gramme ; of landa- 
num by the vein, forty minìms. For rabbite the dose of 

.._ chloral subcntaneonsly Ì8 one gramme; of morphia by the 
vein, .008 to .015 granirne. For frogs the dose of chloral is 
.025-.05 gramme, aiibcutaneously. The dose of woorari must 
be determined for each specimen, care heìug taken to use 

/^ onty small doses, as large doses paralyzc the vagi. AVhen to 
use and not to use anipethetics is au important question, 
which must be decided by the action to be atudied. 



L 



Artificial Respiration. 

For this pnrpose I ueed a eolumn of water in the Physio- 
logical Laboratory of the University of Pennsylvania. The 
water rushed from the usuai water-pipe of the city paat the 
open tube. A, Fig. 4, to the recfiiver, B, about twenty-five 
feet helow. This receiver has an exit-tube, D, for the water 
to flow cut, and near ita top another tube. II, which conveys 
the air caught by the fall of water back to the laboratory. 
The water passing by the open tube, A, sucks in air, which 
passes down with the water into the receiver, where, being 
nnahle to eecape, it flies iip the tube, H, in a eonataut atream. 
By means of nibber tubing the air was carried to the oper- 
atìng-table froni the tube, II. A weight weighing about a 
pound was allowed to fall on the rubber tnbing, and to be 
liftcd frou] it at regular intervais by means of a raagnet, 
through which an electrie current passed at intervais, by 
means of a metronome carrying a pen, which dipped in and 
out of a cup of mercury. Four large carbon-zine cella gen- 
erated the electrie current to raise the pound weight, By 
regulating the rapidity of the metronome the current of air 
paeeìng into the chest of the anima! can be broken aa often 
as ia deaired, the breaks being according to the normal res- 
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pirations of the animai oper- 
ateci on. This apparatus 
worked exceedingly rhyth- 
mically, and run for about 
two hours. Air is driven in 
Ludwig's laboratory with 
great regularity by a gas 
motor. If no other apparatus 
Ì8 at band, a bellows may be 
used, its movements being 
made regular by listening to 
the beat of a metronome. The 
extent of its movement must 
be regulated by a graduated 
check. The bellows may be 
run by a water motor or by 
a crank and eccentric at- 
tachment. 

Measurement of Tempera- 
ture. 

To measure temperature^ 
Fahrenheit's instrament is 
employed, although the Cen- 
tigrade would be much bet- 
ter for immediate compari- 
son with the measurements 
abroad. No instrument 
should be relied on for cor- 
rectness unless tested by a 
normal thermometer. Wal- 
ferdin has invented a ther- 
mometer called metastatic. 
It is filled with quicksilver, 
and can be used to estimate 
ali kinds of temperatures, 
but must be compared with 
a normal thermometer. It 
is capable of giving the 
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Tjn° ^- '^o measiire the temperature of deepaeated tissues, 
as the interior of the heart aiid large veins, the iustrument 
of Heidenhain ìb employed. It conaiats of a short thick 
part and a long thiek-walled capillary tube, which ia gradu- 
ated to ("jf" C, and ìb so made that hy practice ^-J-jj° C can 
be read. It might he expected that thiB tube wouid cause 
eoagiilation or eon8Ìderably interrupt the blood-curreat, but 
in ppactiee these things did tiot take place. AVhen it is used 
woorari must be given, as the instrument ìs oasily broken. 

To take the rectal temperature Heidenhain has eonatrueted 
a therniometer with the eapillary tube bent at right anglea. 
In the eatiniatìon of rectal temperature, Knsamaul and Ten- 
ner bave shown tbat the animai must uot be bound down, 
as the temperature falla. The animai can be wrapped upin 
a piece of cloth eo as to render the extremitiea immovable, 
or put into a box which is partially eovered, To estimate 
the temperature of the different parta of the body, a ther- 
mopile may be uaed ; it consista of elements of bismuth and 
antimony, and ia counected with a galvanometer whoae 
needle-deviation sbowa which part is the wariner, To esti- 
mate the amount of beat developed by a niuscle, Heidenhain 
haa conetructed a lever arrangement by which the muscle 
during its contraction is kopt constantly againat the tber- 
mopile. 

TlME-MEASURINO ApPARATCS. 

To measure tirae a raetronome is very useful. Ita shape 
Ì8 like tbat of a pyramid, and wben its front cover ìb re- 
moved a pendulum carrying a weight swings to anil fro, its 
rapidity being aixty per minute whcn the weight ia pnshed 
up to the number sixty on the ecale behìnd the pendulum. 
By elevating or loweriug the weight the jiendulum beata 
faster or slower, the number of beata being closely estimated 
eitber by the scale or by tlie watcb. To keep the pendulum 
in vibration there is a atitì' spring near the base of the ap- 
paratua which is wound up by a key like a clock. By 
meaus of a cog arrangement the pendulum movea a clapper 



J 



HOW TO STUDY THE PHYSIOLOGICAL ACTION OF MEDICINES. 29 

whieh atrikes a beli every few secoiids, loaking the time 
audible at a distaiice. The numbera on the lever, at the side 
which puahea in and out, show how ot'ten the beli atrikea; 
two, deuoting two penduluni TÌbratiouB; six, eix [lendiilum 
awings. By attachiiig to the pendulura a wire which haa 
two prODga like a fork, and eac-h prong dipping iiito a sepa- 
rate cup of mereury, au electriu curreut can he opened and 
closed, the eurrent ou cloaing paaaing froni one cup to the 
other through the wire pronga, when it dipa info the mer- 
eury; the eurrent ia hroken when they leave the cupp. 
Professor Bowditeh took off the beli and attaehed a watch- 
apriiig to the elapper. The spring pasaes out of the box 
through a hole, and ia bent at right aiiglea to itaelf. Ita 
point then dipa in and out of a cup of mereury, the eurrent 
passing through a wire attaehed to the lever on the side eon- 
taiuing the numhers, and through the watchapriug into the 
mereury, eloaing the eurrent. This inatrument ia uaed to 
regulatefhe rhythm of a beilows in artifieìal reapiration, to 
break and open eleetrie currenta ao aa to bave the muacle 
irritated eo niany timea a minute, or to run an electro- 
magnet markiiig aeconda by a lever on a amoked aurface, and 
to count the time for reflex action. To meaaure time there 
!B usually employed a drum called Young'a cylinder. This 
cylinder ia compoaed of meta!, and ia covered with a glazed 
paper whieh ia amoked over a coal-oil lamp. To run the 
cylinder, that ia, to make it revolve, there ia employed eìther 
a atrong spring or weights. Fig. 14 repreaents such an ar- 
rangement, called Ludwigs registering apparatue. Dr. 
Locke, of Cincinnati, waa the tìrst to make use of electrìe 
chronographa. The electro-magnet ia made of a U-ahaped 
piece of iron covered with coarse wire. Now when a eur- 
rent ia paased through this wire, the iron becomes magnet- 
ized and drawa the vihrator hearing the armature towards 
ìt. A pen attaehed to the armature resta againat a amoked 
drum, and when the armature movea the pen registera this 
movement. If the peu is parallel to the drum the closing 
of the eurrent will draw up the iron armature, the pen prò- 
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ducing a vertical Une. Wben the current is broken a wire 
epring piills down the armature to its originai positioD, the 
pen umking another vertical line in ita deacent. If the cur- 
rent ia broken everj second, the diatance between the verti- 
cal linea will represent the rate of movement of the dram 
during that time. To dose and open the electric current a 
metronome or penduluni is very uaeful. Ludwig haa iu- 
venteda very exceJient instrunientto dose and open eurrents, 
called Unterbrechungsuhr. It conaiats of a pendulum swing- 
ing back and forth, rotating a disk covered with projecting 
points. The entering current pasBea through theae poìnts, 
which Bweep paBt a eurved rod, and through this to the 
magnet. By an ingenioua mcchanical contrivance the eurved 
rod can be slid along on an axia, the points on the disk being 
80 arranged that the current can be broken every one, two, 
or four aeconds, and ao on, by eimply sliding the eurved rod 
on ita axis A chain and weight, as in clocka, keeiìa the 
pendulum movìng. Another nieana to measure time is the 
tuning-fork. Thoae which register g'^th and j5t*'^ ^^ * 
eecond are the most auitable for phyaiological purposes. 
They bave a very light flexible pen attached to one of the 
prouga. The handle of the tuning-fork being fìrmly fixed, 
a horsehair bow is ewept over the fork and seta it in vibra- 
tion. Jf now the pen resta againat a smoked revolving aur- 
face, a Une formed of many zigzaga will be aeen. Eaeh zig- 
zag, Fig. 8, II, repreaents the fraction of a second, and by 
aimply countiiig them the rate of movement of the druDi Ì8 
determined. 

To determine if the forka register correctly, the regiatra- 
tiona may be made below each other, and if the curve of the 
fork reeording a"ijth of a aeeond is equal in length to four of 
the curvea of a fork reeording jJoth of a second, then it may 
be inferred that the forka record accurately. An eleeti'o- 
magnet ia a mnch hetter instrument to run the tuning-forka 
than a horaehair bow. Marey's electro-chronograph, regis- 
tering , '„ jth of a aeeond, is excellent. 
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Electrical Apparatus, 

To generate elect ricity aeveral varieties of galvanìc elementa 
are employed. The one most frequently uaed ia the Grove 
celi. It conaists of a poroua cup filled with conceutrated 
nìtric acid. Thia cup ia incloaed by a zinc celi reatiiig in a 
Bolutiou of Bulphuric acid of the strength of one part acid to 
five parta water. In the nitric acid a piece of platinum reate. 
Thia celi ia vei'y conatant in ita action. Another gaivanic 
celi, which containa no acid, aiid conaequentìy cauaes no de- 
Btrnetion by ita preaeuce, ia the Leclanehé. It conaiata of a 
poroua jar filled withperoxideofmanganeaeìncloaing a carbon 
cyliuder. The poroua jar is surrounded by a glasa receptacle 
filled with a aaturated solution of muriate of animonia. Into 
thiaaolution dipa a zinc rod. Fortheproper care of the Grove 
cella, the poroua cupa after use should be allowed to aoak in a 
trough of water. The zinc must be kept well amalgamated 
by the foJiowing solution : one thouaand parta of a misture 
conipoaed of one part nitric acid to three parta hydrochlorie 
acid, in which two hundred parta of niercury are diaaolved' 
by beat ; add to one thouaand parta of hydrochlorie acid. 
When the Grove celi ia in uae it ahould be placed outaide the 
window, in a covered woodenbox, perforated for the escape 
of the fumea. This ia done to prevcnt the acid aeting on 
the fine instrumenta in the laboratory. The wirea running 
from the celi through the wiiidow ehouid be insulated. The 
induction apparatua employed in al! phyaiological laboratori ea 
ia that of Duboia-Eeyniond. It is compoaed of two apirala, 
the firat being tìUed with thin iron wirea, each ooe heing 
isolatedby ahellac varniah. Theatrengthof theinduced cur- 
l'ent is graduated by aliding the secondary apiral, A, to or from 
theprimary apiral, B. The diatance between the apirala ia di- 
TÌded into millimetrea, and when it ia said the nerve ia irri- 
table, at aay fifty millimetrea, it iiieana that when the aecond- 
ary apiral ia atanding at fifty millimetrea on the acale, X, 
along the grooved track, the induced current of the aecondary 
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spirai 19 just aufficieut to malte the muecle eontract upon the 
irritation of its iierve. Prof. Adolph Fick, of Wiirzburg, has 
graduated this irstrument by raeana of a galvanonieter in 
what he terms electrioal units. This graduation is ased when 
it Ì8 Deceeaary to study the relation between the intenaity of 
tiie current and the height of niiiscalar coutraction. When 
the seeondary coii ia placed at ten on the galvanometer Beale, 
it ia expreaeed by ten unite, and^vhen the spirai is puahed 
to tweiity unita, the strength of the eiectrical current is 
doubled. Professor Bowditch has dono away with the 
slìding of the aecondary spirai, by oauaing it to rotate on ita 
own axis at an angle to the primary spinai. 'The rhythmieal 
opening of the current from the battery through the primary 
eijìra! is accompliehed by the autoniatic eleetro-maguetic 
hammer. The current leàves the battery and entera by the 
braas support, C, Fig. 5, carrying the vibrator, baving an ar- 




mature at S, through the vibrator till it meete a small platì- 
num piate, againet which presses the platinum point, Z, of 
the screw, K, by the elevation or depreasion of wliit;h the play 
of the spring may he retarded or accelerated. From the 
platinum point, Z, the current entera the primary spirai, B, 
and then into the electro-raagnet, H, back to the battery by 
the pole, N. The moment that the eurrcnt entera the eleetro- 
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magnet, it magnetizes the soft core of the latter, which 
draws down the armature, S, interrupts the contact between 
the vibrator and the platinum point, Z, and thus breaks the 
ciirrent. The moment the current is broken the spring flies 
back, the current is again closed, and so the vibrator is kept 
in Constant motion. By this arrangement the physiological 
strength of the opening shock is greater than that of the 
closing, To equalize them and to prevént unipolar action, 
Helmholtz has arranged matters as in Fig. 6. The armature, 
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when it is attracted by the electro-magnet, does not as in 
the previous figure open the current, but closes an accessory 
circuit, which diminishes the strength of the battery current 
in the coils of the electro-magnet. The accessory current 
is closed when the platinum piate on the vibrator touches 
the platinum point, V, The vibrator in this arrangement 
moves niore slowly. The current in Helmholtz's arrange- 
ment enters the brass support, C, and the whole of the cur- 
rent at first enters the wire, T, Fig. 6, the primary coil, B, 
and the electro-magnet, IT, whose soft iron becoming mag- 
netic draws down the armature, S, the vibrator thus being 
brought into contact with the screw, V. This creates a 
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circuit mnch shorter than that through the primary coil, 
B, 80 that a large quantity of electrioity goes up the brasa 
Bupport, 0, and through tlie vihrator and screw, V, down the 
pillar, N, to the batterj. The serew, K Z, is elevated in this 
arrangement so that it does not, aa in Fig 5, touch the platì- 
num piate on the vibrator when it moves. Here the vibrator 
onij strikes the platinum point on the screw, V. By the 
eloaUig of thÌB shorter circuit, the electro-magnetie current 
ia weakened, the soft iron is mostly demagnetized, and the 
armature flies up with the vibrator. For the application of 
the induced current to tiaauea, electrodea are naed, thoae of 
Ludwig being the beat. They conaiat of two copper wires in. 
' cloaed in an ivory handle with flexible wirea uniting them to 
theaecondaryapiral, A,Fig. 5. Electrodesaet ingutta-percha, 
with a alide of the sanie material covering them, and the nervo 
lying 011 them, bave been made. They are excellent to prevent 
desiccation of the nerve, AH tbeae electrodea are polarizable. 

It happens that the Constant current is also uaed to excite 
nervea. To prevent polarization Dubois-Reymond haa in- 
vented iion-polarizable electrodea, which are forraed of fiat 
glass tubea, whose lower eud ia plugged up with common 
salt day, which ia moulded into a aort of curved point to hold 
the nerve lying on them. These glass tubea are each con- 
nected bj' a bent arm, with a piece of brasa ending in a ball- 
and-aoeket joint of a support. From this brasa piece projecta 
a borizontal piece of brasa upon which is fastened a slip of 
amalgamated zinc, immersed in a eoneentrated aolutioii of 
the sulphate of zinc, which is contained in the glaaa tubes. 

To open and eloae the galvanic current the key of Dubois- 
Reymond is employed. It eonaista of a rubber piate, which 
by meana of a screw arrangement can be acrewed to any 
tabie. On the hard rubber piate are two braas bara perfo- 
rated with holea, and containiug acrews which faaten the 
wires. When the key is down the brasa bars are connected 
by their braas point, and the current is cloaed. Wheu the 
key ia up the eurrent ia broken. 
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Measurements. 

Tn the measurements employed in the laboratory those of 
the French are generally used. 

The weight of a cubie centimetre of water at 4° C, equal 
to 16.9 minims Imperiai measure, is called a gramme, which 
is divided as follows : 

Troy grains. 
10 milHgrammes form 1 centigramme, . , = .16434 

10 centigrammes form 1 decigramme, . . = 1.5434 
10 decigrammes form 1 gramme, . . . = 16.434 
A kilogramme, = 16434.0234 

The metre is divided as follows : 

English ìnches. 

10 millimetres, = .039371 

form 

1 centimetre, = .39371 

10 eentimetres form 1 decimetre, . . . = 3.93710 

10 decimetres form 1 metro, . . . . = 39.37100 

The litre is divided as follows : 

Apothecaries' measure. 

10 millilitres, = 16.2318 minims, 

form 

1 contili tre, = .27063 fluid drachms. 

10 conti! itros 
form 

1 decilitro, = 3.3816 fluid ounces. 

10 deci 1 itros 

form 
1 litro =2.1136 pints. 

The balances needed in a laboratory are usually two ; one to 
weigh at least from a milligramme up to a hundred grammes, 
and another to weigh from a gramme up to the weight of a 
man. 

Canul^. 

Canulse are usually made either out of glass or metal. 
The glass canulae are made by drawing glass tubing to a 
poìnt in the flame of a blowpipe, a slight bulge being made 
near the point for the ligature to catch. To iusert either a 
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metal or glasB canula into the carotid the following proce- 
dure ia necesaary: Tlie animai ia botuid down, the hair 
clipped off, the akin piiicbed up and divided by a aharp seis- 
aora. Then with a blnnt forceps take up the fascia and 
divide it with the seissors. After thia take a blnnt inatra- 
ment, alightly eurved at the point, called a "seeker,"and 
gently tease away the conoeetive tiaaue troni the arterj, the 
muaelea being previously held aside by hooks, loaded with 
weights, by nieans of a cord. The artery being bared, a clip 
Ì8 placed on it aud a ìigature thrown around the artery by 
a eurved ligatiire-holder, on the distai side of the clip. Be- 
tween the Ìigature and the clip a second Ìigature is paaaed, 
and a V-shaped snip ia made by a fiuely pointed aciaaorB 
into the artery. Then the canula ia puahed in towarda the 
heart and bound there by the Ìigature. When the clip Ì8 
reraoved the blood will be propeiled through the eanula, 
which raay be (after boing fiUed with soda solutinn) put in 
conimunication with a riiercurial manometer. When a canula 
ia inaerted into a vein, it must be filled with the fluid to be 
injected hefore the clip is removed. The exterjial jugular 
vein ia ueually preferred for injeetion-purpoaes. The metal 
canula, Pig. 14, 1, has a little ring attaehed, through which 
the enda of the ligatnre pasa ao aa to hold it in place. 

To convey air into the cheat after poiaoning, canulse are 
inserted into the trachea. l'or the rabbit Ludwig haa in- 
vented a very ingeniona ono, Fig. 14, Y. It ia a hollow ver- 
tìcal tube having at right anglea two other tubes, the one, 
A, being inserted into the trachea, the other, B, being joined 
to the tube of the respiration-apparatua by meana of rubber 
tubing. The end in the trachea has a amali line of deprea- 
sion to allow the Ìigature to presa iu aud thue retain the in- 
atrument. At ia a hole to allow the expired air to pasa 
out. The tracheal end of the tube cau be rotated on the 
vertical tube. 

In glaaa tracheal canulae, a hole ia made in the side of the 
canula for the eacape of expired air. 
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Administration OF Medicinbs. 



The animai shouid be first weighed, then fasfened. To 
iatroduee raedìeiriea by the atomach, a gutn catheter Ì3 very 
convenient. lu the case of dogs a block of wood niay be 
inserted into the mouth, and through the hollow ceotre the 
catheter introduced into the stomaeh. When a medicine 
ie introduced subcutaneoualy, the hypodermic ayringe wiU 
suffice, the subetance being introduced in the flauka of the 
animai. As absorption is alow either eubcutaneonaly or by 
the mouth, the drug ia freqnently injeeted directly into the 
circulation through a vein. The drug may alao be changed 
by the liquida of the atomach or couuectivo tisaue. Before 
any drug ia injeeted into the blood, it shouid be known that 
it doea not coagulate the blood, precipitate ita elemen,t3, or 
ìfl any way interfere with ita circulation. 

To inject a medicine, it ia dissolved in water, and the ao- 
lation tested to aee if it ia neutral. Aleohol must be avoided 
aa a aolvent, for it would eonfuae the effecta due to the action 
of the drug. The solution being prepared, the oanula inserted 
iato the vein aud filled with the solution to be injeeted, the 
nozzle of the syringe containing the solution accuratoly fitted 
into the eanula aud the clip removed, the subatance ahould 
be slowly injeeted. No air shouid he allowed to enter. Some 
birds, like pigeona, bave an inimunity toatropia,a3 !ias been 
flhown by Prof, H. C. Wood. Gasea cau be adminiatered, if 
diasolved in water, by injection, but iuhalation by the lunga 
Ì8 the beat method. A rubber balloon containing the gas 
may be fitted over the noae of the animai, or a wide-mouthed 
botile containing inercury, into which a gtaas tube dips, and 
having an exit-tube in the stopper, may be used. Here the 
balloon containing the gaa is attached to the tube dipping 
into the mercury, and from there paases throngHf the exit- 
tube into the tracheal eanula, which may be made of glaas 
and bifurcate, one branch connected with the gaa and hottle 
Unaiigement, the other branch with the reapiration appa- 




ACTION OF MEDIC1NE3. 



ratus. The respiratory braneh must be fitteci with a hole 
for the exit of air expirod. If a vaporoua fluid ia uaed, it 
may be plaeed in tiio bottle over the mercury, and the air 
for reapiratory purpoaea driven through it. 

The mercurial bottle preventa air from returning, and ìb 
known as Miiller's valve. 

Another means, which ia very ueefnl, Ì8 to have a bottle 
with metal top contaìning a metal atopper. The metal top 
ia perforated at oppoaite sides by two holee ; the metal atop- 
per is perforated by two tubes in ita base and two tubea 
through ita aide; the two tubea through the baae of the 
atopper eommunicate with oiie of the tubea through the aide 
at right anglea. The side tubea of the atopper, by ita rota- 
tion, can be plaeed in connection with the two tubea entering 
the metal neck. By one method the air ia driven direetly 
through the stopperà, but hy revolving the atopper the air 
18 driven into the bottle and then out of it If, now, a va- 
poroua liquid Ì8 plaeed in the bottle, it can be driven by the 
air into the lunga, or be excluded at pleaeure by revolving 
the metal atopper. Having adniinistered the medicine in a 
large dose, note whether it convulaea or paralyzes ; whether 
the reapiratory or cardiae apparatus stope first; if there Ì8 
emeais or catharaia; upon what system the drug acta most 
decidedly, the nervous, cardiae, or reapiratory; if the mode 
of administration hy the stomach or aubcutaueoualy produce 
any diflerence in ita action; the amalleat dose that will kill 
if the drug ia toxic; the relation of the lethal dose to the 
weight of the animai ; if the drug ia exereted by the kid- 
neya, and ao on, AH the symptoms should be noted on 
paper at the time they happen. The general action of the 
drug having been determined, the changes in the nervoua 
system, circulatory apparatus, and 80 forth, are to be studied. 

Antagonism of Drugs. 

In etudying the antagonism, the foUowing poiuts should 
be aimed at : First, the dose of each drug that will be just 
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sufficient to kill, gJnd the relation of ìt to the weight of the 
animai, Secondly, the action of the antagonizing drug on 
the poisoned animai. Thirdly, the action when both are 
simultaneously administered. Fourthly, the action of the 
poison when the antidote has been previously given and 
absorbed. 
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CHAPTER II. 



ACTION ON NERVOUS SYSTEM. 



The spinai cord consUts of white and gray raatter, the 
latter being the Beat of reflex action. The inotor fibrea run 
up the cord oq the side that they enter, and erosa to the 
other side in the medulla oblongata. The sensory fibres 
nearly ali cross over froni the point of exit to the opposite 
side of the cord, and thua traverse 
^"' '■ thecord. Brown-Séqnard gives the 

following diagrani of their course, 
Fig. 7 : A A are motor nervea which 
pass up the cord and decussate in 
the medulla. B B represent the 
sensory nerves, which decussate in 
the spinai cord and not in the me- 
dulla. D D Ì9 a niedian line, di- 
vidÌDg the cord into two halves. 
When the sensory nerve-endiiigs in 
the akin are pinched, the impres- 
1 Ì8 conveyed to the spinai sen- 
sory ganglia, from tbem by com- 
niiesui'al fibres to the spinai motor 
ganglia, and thence down the mo- 
tor nerve, which eauees the muscle 
to coDtract. Such a niovenient is called a reflex action, and 
ali such movements are involuntary. Certain poisons, Jike 
Btrychnia, thebain, gelseminic acid, increase this reflex ac- 
tivity, causing tetanus, whiist others, like chloroform, di- 
minish ìt. In the eorpora quadrigemina and thalami optici 
are seated ganglia which inhibit spinai reflex activity, as 
when an animai is deeapitated, reflex activity in the spinai 
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cord rises. These ganglia are called Setschenow's.* The cere- 
bellum is thought to be the co-ordinatìng centre of voluntary 
movement, and, according to Ferrier, the centre for the co- 
ordination of the movements of the eyeball. Alcohol, ac- 
cording to Flourens, produces want of co-ordination by aftect- 
ing the cerebellum. The cerebrum contains ganglia which 
are the seat of the will, thought, and consciousness, and by 
the latest researches it also contains ganglia which control 
the various movements of the body. The pupil is under the 
control of two nerves, the oculo-motor, which supplies nerves 
to the circular j&bres of the iris, the sphincter pupillae; the 
sj'^mpathetic, which carries nerves to the radiating fibres, y/ 
the dilator pupillse. When the ends of the oculo-motor in ■ -^^ 
the circular fibres are paralyzed, as by atropia, the pupil ^ / / 
dilates, and when they are irritated by Calabar beau they . ^ ' 
contract. When the sympathetic is irritated, the pupil di- 
lates^ The fibres in the cervical sympathetic, which go to 
the pupil, arise in the medulla epìnalis, the "inferior cilio- 
spinal centre of Budge." The submaxillary gland has its 
secretion increased by irritation of the chorda tympani, and 
decreased by the excitation of the cervical sympathetic,^-^ 
The blood in the arteries of the gland runs more rapidly, 
and the veins pulsate when the chorda tympani is irritated, 
because it contains vaso-dilator nerve-fibres, which allow the 
blood vessels to dilate. When the vaso-constrictor fibres in 
the sympathetic are irritated, the current of blood in the 
gland is slowed, and the blood from the veins is dark. This 
increase and decrease of secretion is produced by a direct 
action of the nerves on the gland. Atropia paralyzes the 
secretory fibres, but not the vaso-niotor in the chorda tym- 
pani,^ The paralysis of the secretory fibres is the reason that 
the throat is dry in using atropia.^^J^his atropia paralysis 
can be removed by Calabar beau, which causes, in addition, 

* I bave lately made experiments which muke it probable that there are 
ganglia in the spinai cord inhibiting reflex action, and spinai vaso-motor 
centres. Setschenow has beld that there are spinai centres inhibiting reflex 
action. 
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mcreased secretion, hy irritating the endìngs of the ehorda 
tyrapani in the hram.s^icotin and digitalin act like phy- 
aoatigma, but in large doses nicotin paralyzes the ehorda 
tympani, Jahorandi iiiepeases the ealivary eecretion hy pe- 
ripheral irritation of the ehorda tympaiii. Respiration Ì3 car- 
ried on by the want of oxygen in the blood, whicb irritatea 
the respiratory centres jt^theae send their motor impulaes 
through the phrenic and other spinal-motor nerves, aud set 
the respiratory muaenlar apparatila intn action^^he pneu- 
mogastric endiiigs in the lunge, and the senaory nervea in 
the ekin, are the main convejors of impresaiona to the respi- 
ratory centrea. Hering and lìreuer bave ahown that the 
pneumogaatric conveya impressiona which cali out both in- 
spiration and expiration^^Irapreaaiona carried by the supe- 
rior laryngeal tbrow the diaphragm into relaxation. Both 
tbese nervea carry the impressioiis towarda the braìn, that 
Ì8, they cali oiit reflex acta. Certain druga, lìke lobelìna, 
accelerate the respiratory movementa by irritating the pe- 
ripheral end of the pneumogaatrica. Many poiaona, like gel- 
aeniina, kill by paralyzing the respi ratory eentres themaelvea. 
Other poisone, like woorari, kill by paralyzing the motor 
nerves coneemed in movementa of respiration. 

Intestisal Movemehtb. 
"WLen the splauchnice in the abdominal cavity are expoaed 
and irritation applied to tbeni, the intestinal movementa are 
arrested by an inbibitory action. 

Temperature. 
The origin of the beat of the body ia thonght to he in 
moleeular changea of the tissnea. Professor H. C, Wood, Jr., 
helievea that in the pone varolii or bigher there is a nervona 
centra whicb inhibits the production of beat. The vaso- 
motop nervona system plays quite a part in the regulation of 
temperature. 

Ren'al Excretion. 



Ludwig has proven that an elevated blood-presaure h 



^aure la an i 
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important factor in the secretion of urine^Increased arterial 
tension causes an increase of the renai secretion«<^K)old ap- 
plied to the skin, and the ingestion of liquida, is believed to 
excite the kidneys to increased action by elevating the arte- 
rial tensionsJ^^^igitalis is thought to act as a diuretic by in- 
creasing the blood-pressure. 

Action on Motor Nerves. 

To study the action of a drug on the nervons system, the 
effect on the motor nerves is very frequently first observed. 
As atropia has been very extensively experimented with, I 
will take for illustrations experiments from the authors, 
Botkin, von Bezold, Fraser, and Keuchel, who bave studied 
the action of this medicine. I believe that if the student 
will repeat these experiments he will soon he prepared to 
engagé in originai investigations of this nature. 

Experiment 1. 

Two frogs, as nearly alike as possible in size and species, 
are selected and fastened. Then the sciatic nerve of each is 
severed high up, and placed on two pairs of electrodes con- 
nected with the secondary spirai of Dubois's induction-appa- 
ratus. Only one of the frogs is poisoned ; then at intervals 
. of five minutes the irritability of the nerves is tested. In 
this experiment no injury must he done to the iliac arteries 
carrying the blood to the ends of the motor nerves. 





A. 


B. 




Time. 


Normal. 


Poisoned. 




3.46 P.M., . 


. . 82 


40 




8.60 P.M., . 


. . 81.8 


84.8— 


.01 gr. of atropia sulph. 
subcutaneously injected. 


4.00 P.M., . 


. . 44 


30 




4.03 P.M., . 


. . 43.7 


29.8 




4.06 P.M., . 


. . 48.9 


29.7 




4.10 P.M., . 


. . 44.2 


31 




4.16 P.M., . . 


. 48 


30.6* 


• 


4.36 P.M., . . 


» • 


30 




4.47 P.M., . . 


, . 89.2 


30 




6.02 P.M., . . 


. 89.6 


28 
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A« is aeen by an examination of Eiperiraent I, aod tlie 
narubera in the columa A. and M, the poieoned aciatic is con- 
atantty being reduced in irritability. Xow, this redactioii 
of irritability may bave its seat in a lessened irritability of 
the mascle. To decide, the aext experimeot is perfornied. 

Experiment 2. 
A frog received 0.2 grarame of atropia subcutaneoualy, 
WitViin five minutea there waa no reflex action by irritatiou 
of cutaneoiis nerves. An hour afterward the irritability of 
the Bciatie, with the gastrocnemias attached, waa compared 
with a nornial oiie. 



n of tha !C 
point froin ibe n 



To prevent desiccatioii of nervea and miisdea in tliia ex- 
periment, tbey are wet with a one-balf per eeiit. salt enlution. 
Aa the experimeut sliows, tbe irritability of the miiacle is 
not Rttaeked by the doses of atropia uaed, eo that the con- 
cluaion followa that the irritability of the motor nervea Ì3* 
dirainiflhed. 

Largar doeea of atropia kill the motor nerves, aa is aeen 
in the foUowing experiment : 



Experiment 3. 

A frog received 0.3 gramme of atropia snbcutaneously. 
An honr afterward the adatic was teated with strong indnc- 
tioD-ebocks, and it was completely unirritable. The mtiacle 
poeseaeed its normal irritability. 

If a d mg produce muaeular twitchinga,you amputate the 
l«g, and if they persisi, they are peripheral in origin, and 
doe either to irritatiou of motor nerve end:i or the muscular 
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tissue itself. Tou can also ìnject into the artery of an ex- 
tremity the drug, and then test the irritability of the nerve, 
and also observe if eonvulsions or twitchings occur. Kiihne 
has given an ingenious method to decide if a drug acts on 
the muscle or the end of the motor nerve. In the neighbor- 
hood of the tendinous ends of the sartorius of a frog, the parta 
are free from nerves, the nerve being in the middle of the 
muscle. Now, by testing with a Dubois-apparatus, the irri- 
tability decreases from the centre of the muscle towards the 
periphery, because the nerve is more easily excited than the 
muscle, the former being more irritable. If, now, a sartorius 
muscle is removed from the poisoned frog, and the irritability 
of the middle of the muscle does not exceed or is less than 
that of the ends of the muscle, the inference is that the drug 
acts on the ends of the motor nerve. 



Action on the Muscle. 

Here you take a frog, remove the cerebrum, and dissect out 
the gastrocnemii, and place one in a 1 i>er cent, salt solution, 
and the other in the solution containing the poison. At in- 
tervals their irritability is tested by electrodes separa ted as 
widely as possible. 

Experiment 4. 







Po|jK»ned bf 






SftDgufDarfD»; Hiilph., * 


Time. 


Normal. 


1 e. e. •- .025 gramme. 


10.45 A.M., . 


. 27 


27 


10.47 A.M., . 


. 27 


23 


10.50 A.M., . 


. 27 


21 


10.55 A.M., . 


. 27 


12 


10.67 A.M., . 


. 27 


9 


11.00 A.M., . 


. 27 


3 


11.10 A.M., . 


. 27 






As 18 seen locally, sanguìnarina destroys muscular irrita- 
bility. To study the height and form of the curve prò- 
duced by the contraction of a muscle, instrunicufs called 



* Dr. R. M. Smith, SaDguinarina, A. M. Med. Jour., OcU>b*;r, 1870, 
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iriyographa are eraployed, Fig. 8 represents the compara- 
tive myograph of Marey. It consista of two leverà, to each 




of which the tendo Achillis of a frog ia attaehed. At one 
end the levers carry aluminum pena, A, B ; at the other end 
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HpringB are attached, whieh being in contact with the eccen- 
trics are so adjusted aa to cause the musclea to overcome 
greater or lesa resiataoce duriiig contraction. At C is a 
lever to elevate the leverà from inacribing on the araoked 
cylinder. At D there ia a acreM', which regulates the prea- 
sure of the pena on the drum, E is a cjliiider which earriea 
theamoked paper toreceive the tracinga. Thisdrumiakept 
in revolution by meauB of a Btroug clockwork, and ita raotion 
ia made rhythmical bj a reguìator. This inatrument, called 
Marey-Foueault's reguìator, has three axea on which the drura 
may be revolved with ditì'erent rapiditiea. H ia the curve of 
the tuning-fork, O, wblcb regiatera the rapidity of the raove- 
ment of the drum, or the length of time it fakea a muscle 
to conlract. The reguìator caii be uaed either in horizontal 
or vertical position. When a very great rapidity in revolu- 
tion ia needed, a glaaa disk is tìxed on the axle, K, which 
bears the reguìator. This disk is necessary in measuring the 
rapidity of the transmission of nerve-force, When using 
the myograph, the cylinder is covered with glazed paper 
and smoked by a coal-oil lamp. The frog has bis brain and 
spinai cord deatroyed by ineans of a thruat through the cere- 
bro-spinal axis, from a wire passed through an opeiiing of the 
vertebral canal at the poaterior edge of the luedulla oblongata. 
A ligature is applied to the iliac artery and vein, and the 
tendons of the gastrociiemii are attached to the leverà by 
nieana of little hooka, sliding on the leverà, and thread or 
fine wire. Then the frog ia poiaoned, and the eurvea of the 
musèlee are taken. The leverà being directly superimpoaed, 
give the eurvea side by side, so tbat anj variation in the 
rnuBcle-curve by a poisoii may be diacovered. To irritate 
the muacle, the poiea are earried usually to the seiatie 
nervea or the muaclea tbemselves, by means of electrodea 
Bupported by lead wire, which allowa them to be raoved in 
any direction. The frog is fastened to the cork table, M, bj 
meana of strong pins,* After the musclea bave regisfered 




better than the Foucault, giving a 
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theìp contraotìoD, the Hmoked pajier ìb dìpped into an alco- 
hoHe solution of roaiii, whieh fixes the tracing. Fig. 9 rep- 
reaenta the myograph of PHiiger. It has a mahogany base, 
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from which rìse two brass columns, A, between which playa 
the Diarkiiig lever, P, which haa faatened to ìt bj raeana of 
a hook, the tendon of the gaatrocneiuiua of a frog. The 
other end of the rauscle is secured by a clanip Kliding on the 
brass rod, Z, and upon which the moist chamber, F, ean also 
slide. To weight the rauscle, the seaie-pan, G, Ì8 fasteoed 
to the lever attaehed to the muacte. The pan ie counter- 
poised by the weight, M. A blackeued piece of piate glass, 
0, nioves in the framc, B. When the niusele contraete ìt 
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niovea the slyle, P, which registers the hei^ht of the con- 
traetioii on the eooted aurfiioe of the glass, 0. Theii when 
another contraction ia to he ivgiatered, the glass is puahed 
iaterallj a few niillinietres. Thia instrnment is alao made 
with two leverà registeriiig side by side, and when the forni 
of the curve ia to be Btudied, a revolviiig drum receives the 
marking instead of the glass piate. Theae doublé leverB 
perniit the gastrocnemii to he fiistened and acted ai<on \>y a 
poiaon, as was the case with the comparative myograph of 
Marej'. The inoiat chamber, F, is kopt bo by a little sponge 
in it satiirated with solution of cblorìde of sodium. It haa 
an opening in it through whieh the muacle is attached to 
the ìever work. It wili he noted whether rigor mortia 
apitoars, and when, how long it reniaina, the reaction of the 
muacle, ita color, and so on. Should the niuselo show a pro- 
longatiou of contraction aa in the following figure, Fig. 10, 




Btudy the timeof contraction after direct irrìtation orindirect 
ìrriiation, the effect of ditterent atrengthaof electric irrìtation 
on the muscle curve by ascending and deecending induction 
cnrrents, the ettect of repeated aueceasive induction Bhocks 
either througb the nerve or muacle on the prolongation of 
the niMScIe-curve ; alao the efl'ect of irritating the muacle or 
nerve at viirioua intervala of tirae, on the length of the pro- 
longation, the lavva of elcetrotonua of the nerve-niuacle prop- 
aration, the effect of an opening and cloaìng asci'uding or 
deacending Constant current on the time of contraclion, uaing 
hereDuboia'srheocord and bis non-polarizable elect rode», and 
theamountof negative variation aashown by fhe galvanom- 
eter. To seek out the seat of ibis prolongation, irritate 



so 
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the nerve Hnccessively at difterent poinfe ae well as the 
muscle, and obserre the amount of prolongatioii. Or poison 
the frog with woorari, irritate the muscle directlj-, and ob- 
Berve the anionnt of prolongation. The woorari killa the 
int rami] scalar nerve endiugs. To study the aniount. of heat 
evolved hy the veratrinized muscle during contrae tiou, em- 
p!ny Heidenhain'e lever-thermopile. To study the rapidity 
of transmiaeion of nerve-force requirea considerable appa- 
ratus, which it is unnceeseary to detaii here. 



Sen'soby Nbrves, 

Here then are two methoda. In one you ligate the iliae, 
theo poieon the frog and observe if seusibility ie iucreaaed, 
dìmuiished,*r lost. 

Experimi^iìt 5. 
Trog, femoral artery ligated, poiaoned by a Buheutaneoua 
injectionof 1 e. e. of a wateryeoneentrated solution ofatropia. 
In a few mìnutea the nou-poisoned extremity waa half para- 
lyzed, whilst aenaibility and motility were preaerved in the 
tìed extremity. In ten mintitcs complete motor paralyaia 
in poisoned extremities. In tìfteen minutea irritation of 
poieoned leg called out no action in the unpoiaoned extremity. 
When the unpoiaoned extremity waa irritated, there wae 
movement in it. The nerve of poiaoned extremity waa not 
irritable, of the unpoiaoned extremity like the uormal. The 
muscle of poisoned extremity waa lesa irritable than that of 
tied extremity, This experinient of Botkin would seem to 
prove that a large dose of atropia paralyzea seusibility by an 
action on the aenaory nervca. By the preccding method it 
is vcry difficult to decide if the enda of the aenaory nervea are 
affectod or their ganglia in the spinai cord. The other 
method is as fotlowa: A frog is poisoned with .001 grain of 
strychnia, and by ita reflex contraction serves aa an index of 
the escitability of a aenaory nerve. The sciatic of the frog 
is bared and dipped into a 2J per cent, solution of the poison, 
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and then the irritability is tested; the distance between the 
spirals beìng the measure of irritability. The sciatic of the 
other leg is also prepared in the same manner, and plaeed on 
electrodes, whose separation is the same as those on the other 
sciatic. The bloodvessels of the posterior extreniities are 
ligated. The second sciatic dips into a 2J per cent, solution 
of phosphate of soda. Two other pairs of electrodes are 
plaeed at similar places on the sciatics, towards their centrai 
extremities. Now, when a reflex contraction is the measure 
of irritability of a sensory nerve, any increase or decrease of 
it can be discovered. 

Experiment 6. 

R, right sciatic in 2J per cent, solution of phosphate of soda. 
L, left sciatic in 2 J per cent, solution of sulphate of atropia. 
C, centrai part of nerve. 
P, peripheral part of nerve. 

The numbers indicate the distance the secondary spirai is 
separated from the primary. To produce a reflex contraction, 
the weakest current necessary is taken. 







P. 


c. 


Time. 


R. 


L. 


R. L. 


10.55 A.M., . . . . 


9 


11 


14 21 


11 00 A. M., . . . . 


9 


15 


13 22 


11.05 A. M., . . . . 


10 


13 


13 16 


11.10 A. M., . . . . 


12 


8 


34 16 


11.15 A.M., 


4 


3 


40 13 


11.20 A.M., ... 


3 


3 


34 16 


1125A.M., 


5 


2 


26 16 
13 8 



As the result shows, the excitability is quite fluctuating, 
80 that the most that can be said is that the sensory nerves 
retain their irritability for considerable time in a 2J per cent, 
solution of atropia. 

Spinal Cord. 
To determine the action of a drug on the spinai cord, such 
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asatropìa, Professor Fraser^ eiiiployed the follo wing mclhods, 
which I abridge. 

Experiment 7. 

Four-fiftha of a graìn of sulphate of atropia was injected 
with eiglit minime ofdistilledwaterinto tlie abdomiiial cavity 
of afrogweighing455graina, Ineigbt miimtcsitBniovenients 
were slugifìah, and some weakness oecurred in the anterior 
extremifiea. In six hoiira the nerve paralysie was more com- 
plete, stiiiinlation did not excite any reflex niovement, and 
even direct galvaiiie excitation of an expoeed eciatic failed 
te produce any muscnlar coiitraction, although the muscles 
theniselves readily ctmtract.ed. Sixty-eight hours after the 
dose, a cbange of position had oecurred ; tlie anterior ex- 
treniitie3 were flexed, and formed an arch-like prop, on wliich 
the raised head and thorax were supported. On tbe tìftb 
day, tetauic attacks supervened, and lasted in ali eeventeen 
days. 

1 h!3 experiment demonstrates that atropia in Binali doaes 
paralyzes and then convulsea. To discover the seat of thie 
tetanns, which niay be in the muscles, motor nervea, sensory 
nerves, opinai cord or brain, ìa tbe next problem. 

The next experiment proves that the tetanus is not maa- 
enlar in origin. 

Erperiment 8. 
After the ligation of the right seiafic artery and vein, a 
frog weighing 322 grains received subcutaneuusly a solu- 
tion of tbree-tenths of a graiu of snlphate of atropia in fonr 
minima of diatìlled water. On the third day the rellex move- 
ments rarely oecurred anywhere but in the right jKisterior 
extremity. On tbe same day, at fifty-one houi-s, tbe right 
(non-poisoned) posterior extremity becanie exteuded in vio- 
lent tetanus when stimniation waa applied to any portion of 
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the skin, while everywhere else only feeble reflex movements 
occarred. 

On the fourth day stimulation exeited general tetanus, 
-which equally aftected both posterior extremities. 

This experiment shows that the seat of tetanus is neither 
in muscle nor motor nerves, as the tetanus occurred equally 
as well in the regions from whieh the poison was excluded. 

Experivient 9. 

In a frog the sacrum was exeised, exposing the sacrai blood- 
vessels and nerves within the abdomen of a male frog weigh- 
ing 210 grahis. Then a thread was passed below the nerves 
firmly ligaturing the abdomen, ineluding ali its bloodvessels, 
but exeludìng the saerai nerves. After the operative proce- 
dure he retaìned apparently normal control over posterior 
extremities. Three minutes afterwards he received under 
the skin at the left side of the thorax ^^^^ of a grain of sul- 
phate of atropia, dissolved in four minims of distilled water. 
On the following day the anterior extremities were flexed 
inwards, supporting the head and chest, posterior extremities 
normally flexed. General tetanic convulsions could readily 
he exeited by moderate stimulation of the skin of any region 
below the ligature (non-poisoned region) as well as above it. 

This experiment demonstrates that the tetanus doos not 
arise from.irritation of the sensory nerves, as irritation of 
the unpoisoned sensory nerve-endings easily produces spasms 
and tetanus, thereby showing that a direct action on the 
sensory nerves is not required for the production of tetanus. 
That the origin of the tetanus is not cerebral is proved by 
the following experiment. 

Experiment 10. 

A frog weighing 152 grains received subcutaneously -^ 
of a grain of sulphate of atropia in four minims of distilled 
water. The stage of paralysis continued until the third day, 
and on the fourth day tetanus ensued. On the sixth day. 
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tetanus contili uiiij!;, at 2.10 p.m, the spinai cord waa divided 
iramediately below the bracliial eiilargemeiit. Now wheri 
the jKJsterior extremities were touched tetaiius took piace 
oidy in tliera ; whcu the anterior extremities were irritated 
it took place only iti theni. As the seat of the tetanus is 
neither io the niuseles, niotor or sensopy nervea, uop in the 
braiii, it must he situated iu the spinai cord. 

I^ow, the theory is, that the paralytic and spinai atiniu- 
lant actiona coexist in frogs after the administration of large 
doaes of atropia. 

Experìment 11. 

Frog weighing 270 grains. The ahdoniinal aorta waa 
ligatured immediately aI)ove its hifnrcation into the two 
iliaca. The fifth of a grain of sulphate of atropia was dis- 
Bolved in fonr niininis of distilled water, and injected under 
the skin at the right side of the thorax. In one hour great 
ìmpairiiient of niotility, and in twenty-three hours the an- 
teriop extremities were perfectlj flaccid, while the posterior 
were extended with the weijs atretehed, Touching the head 
slightìy cauaed a audden attack of tetanus in the two poste- 
rior extremities. It waa iuipoasible to excite any niovement 
in the antorior extremities. At twenty-eight hours the state 
of things was the sanie. Touthing the skin anywhere ex- 
cited tetanue only in the posterior extremities. The right 
brac'hial nerve was exposed and tested by galvanie irritation, 
but there was no movement in the riglit anterior extremity 
except tetanus of the posterior extremities. On the third 
day the anterìor extremities were rigidly flexed, and on 
atimulating the akin general tetanna enaued. 

Thia experinient proves that the spinai atimulant action 
wouid have been marked by the paralytic, if the posterior 
extremitiea had not hceu protected froni the direct influeuce 
of the poiaon. He alao adilucea proof by synthesia, that 
atropia is a paralyzer and spinai stimulant. Ile aelected 
strychnia as a typical apinal stimulant, and sulphate of me- 
thylstrychnium aa one of the simplest paralyzera. It was 
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found that a salt of strychnia in the dose of about ^^^y^^ of 
the weight of a frog produced violent tetanus lasting for 
hours. The sulphate of methylstrychnium, varying from g^-^ 
to i ^^~(nr ^^ ^^^ weight of a frog, produced complete motor 
nerve paralysis wìthout death. 

Experiraent 12. 

One minim of a mixture of two minims of liquor strych- 
nia (B. P.) in eighteen minims of distilled water (equi valent 
to x-oVcnr ^^ * graìn of strychnia), was added to three minims 
of a solution of one-tenth of a grain of sulphate of methyl- 
.stryehnium in ten minims of distilled water (equi valent to 
^iir g'^^ì" ^^ sulphate of methylstrychnium). Four minims 
of this solution was subcutaneously injected into a male frog 
weighing 355 grains. In three minutes the frog was unable 
to jump, in twel ve minutes only feeble reflex movements could 
be excited, and in thirty-five minates it was impossible to ex- 
cite any reflex movement. During ali this time there was 
not the faintest symptom of strychnia. At forty minutes 
the sciatics were completely paralyzed, and the heart-beat 
was twenty-eight per minute. Twenty-four hours after- 
ward the anterior extremities were rigidly incurved, and on 
slight touch tetanus ensued, which state continued for five 
days when the skin was irritated. On the twelfth day the 
frog was normal. Here strychnia and methylstrychnium 
sulphate produce a series of symptoms in every way like 
those produced by atropia on the cerebro-spinal nervous sys- 
tem of frogs. 

Atropia has greater paralyzing power than spinai stiniulant 
power; hence the paralysis preceding masks the spinai 
stimulant action, till the motor nerves recover from their 
paralysis, and tetanus supervenes. In warm-blooded animals 
the paralysis of motor nerves is not so rapid as in frogs ; hence 
you bave only partial paralysis, whilst in batrachians com- 
plete. 

He has illustrated this by means of Fig. 11. Ile re the 
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ponuds, whi(!h reeeived eight graina of eufphate of atropia 
in a solution under the slcin, Slight paralysis waa observed 
at twenty miuutea, and feeble spaania oceurred at forty niin- 
utea. They together reached tìieir maxinanm intenaities at 
about Beveiity minutea, and the spasraa eeaaed at one hnn- 
dred minutea, while the paralysis coutinued until about one 
huudred and twenty minutes. The dog recovered perfectly. 
A B, in Fig. 12, repreaents the norma! line whoae divìaions 
represeiit perioda of ten minutea. C D ia the line of complete 
paralysis, and the curve of paralyaia ia represented by the 
line P[ l'j Pj, etc, whìiat the curve of apiual exeitatioo 
{tetanus) is shown by S, S, S, S, S, S^, etc. The liues t, P, 
t, P, represent the amount of paralysis, whilat the linea tj S, 
t, S„ etc, represent the amount of tetanic excitation. Xow ae 
the curve of paralysis never reaches the line of complete 
paralysis, C D, tetanic action ia uot marked aa in froga, and 
consequently paralyaia and convulaious are seen during the 
perio<l of poisoning, Hence it is interred that the action of 
atropia on the centrai nervous aystem ia due to the com- 
bined spinai atìmulant and motor nerve-paralyzing action, 
and that the ditì'erent efiects in different apeciea of animala 
are due to thia combination actìugou special varietiea of or- 
ganizatìou. 

Effeot on Ebplex Action. 
To study the effect of a drug on reflex action, the niethod 
of Tiirck ie beat. You perform the experiments in a room 
not heated above 15°-16'' C, aa otherwiae the reaetion aoon 
ceases auddeath enauea. A J per cent, solution of sulphurìc 
acid ia uaed to dip the foot of the frog in, and after this the 
foot must he washed off with water, and observations must 
not be taken too often. To prepare the frog, you cut through 
with aciasors the skull on a line with the posterìor edge of 
the membrana tympani, aeveriug the medulla, avoiding 
htemorrbage aa mueh as poasible. Then after placing him 
in a moiat chamber for at leaat half an hour longer, you sua- 
pend him by meana of Bowditeh's wire-holder, aud make 



observations eyery ten raiiiuteB, till the three obBervations 
are tbe Rame or nearly so. Then inject the substance and 
wait tìfteen minutes, as the iMJecf.ion irritatea the aeusory 
nervee and reduces reflex irritabiHty, and test how long the 
foot remaiiiBin the acid solution. When the foot is dipped 
ìnto it, it must be imniediately immersed itito a oiip tilled 
-with water, to wasli ott' the acid, lest it aet too niiich on the 
iikin. 

Fop a reflex act, the following organa come info action: 
end of a sensory nerve, tbe setisory nerve-trunk, the motor 
nerve-end, the motor nerve, and the muscle and spinai gan- 
glia. To decide that tbe lowering of reflex action is uot de- 
pendeiit on a lesaening of the eonduetivity of a nerve, yoH 
poison tlie frog, and test the irritabìlìty from tirae to tiine, 
till ali reflex excitability ceases. If now yoii bare the nerve 
and tìnd that its irritability is nomial by induction currents, 
then yoa niay assume that it baa no action in the depresaion 
«f reflex excitability. 

To decide i*' the senaory nerve-enda or the spinai cord are 
atìfected, you isolate the nerves going to the poaterior ex- 
treniitiea, put a stroiig thread under theni, draw the ends 
together, and tyiug theni, you ahut off the cireulation of 
bìood in the poaterior extreniities. If now you poison and 
thcre ia at length no reflex action in the anterior extremitiea, 
you test the poaterior extrcmilies, and if there is none here, 
you asaunie that tbe drug acta on the spinai cord. Having 
studied the action on tbe spinai cord, the action on Setaehe- 
now's centree ia taken up. Here you sever the cerebrum by a 
scisaora passed tbrough the skuU on a line with tbe anterior 
■edge of the membrana tympani. Tbeu after waiting a few 
hours, you put the animai in Bowditeh's wire-holder, and test 
the reflex excitability by means of the acid solution already 
deecrihed. Then thepoiaou ia injected,aud after waiting some 
niinutes, you again test with acid solution every tìfteen min- 
utes. Wlten the reflex excitability is conaiderably depressed, 
jou divide at the niedulla, and after waiting some niinutea, 
again test and see if the reflex excitability rises. iShouId tbe 
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drug bave depressed the reflex excitability, and ou division at 
the meduUa the reflex excitability rÌ8e,you may infer that it 
acted on Setschenow's centres, provided yoii bave al ready 
proved that it basno action on the spinai cord. To measure 
the tinìe,you let a metronorne beat a hundred times per min- 
ate, and count the beats during which the foot remains in the 
acid before its withdrawal. Care must he taken that there 
Ì8 not much bseraorrbage, as it acts as an excitant to Set- 
schenow's centres. The decrease of beart-beats must also be 
observed, as it does the sanie. Neither heemorrhage, unless 
great, nor cardiac paralysis bave any very immediate eflect 
on the reflex excitability of the spinai cord alone. In studies 
on the spinai cord of warm-blooded animals, the quality of 
the blood, the rapidity of the beart, or size of capillaries are 
to be observed. 

Action on Medulla Oblongata, 

When convulsions are cerebral, they probably bave their 
seat in the medulla. Disturbances in the rhythm of the re- 
spiratory movements, vomiting, and so on, are usually sup- 
posed to be due to an action on the medulla* 

Action on Cerebellum, 

Want of co-ordination in voluntary movements when not 
referable to any other known action may bave its seat in the 
cerebellum. 

Action on Cerebrum. 

The study of the action of a drug on the cerebrum is best 
made on man. There is usually an exaggeration of the cere- 
bral functions, such as, thought takes place more rapidly, 
memory is more vivid, the special senses are excited, as hear- 
ing is better, delirium even may be present. Care must be 
taken to see if it is the result of increased arterial tension or 
bypersemia of the brain, which is usually shown by a redness 
of the face and brilliancy of the eyes. This state is usually 
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followeii by dirainutlon of the cerebral functions, aa ìnilispo- 
sition to thought, eìecpiueaB, and perbapa nareotiani and 
coma. 

Sincope Ì8 also a sigli of cerebral action, but bere care 
must be taken that tbe circulatory and respiratory ehangea 
are not at the bottoni of it, Reduction of respiratioii eauaes 
aspbyxia, which causea loas of cerebral action by tbe want 
of oxygenized blood. Low arterial tension, eitber tbrough 
depressed cardiac activity or diJatìou of tbe capillariea 
througb the vaso-niotor apparatns, may also cauae ayncope. 
To exaniiiie the state of the cerebral circulation, Hammond'a* 
cepbal(}-brenioineter ìb beat. It consista of a braas tube, 
nickel-plated, which ia acrewed into a hoie in the akull pre- 
viously iTiade by a trephine, It is open at both ends, but 
into the upper end there is anotlier brase tube whoae lower 
opening is cloaed by a thin slieet of india-rubber, and the 
upper opening is closed by a brass cap, info which is fasteued 
a glass tube graduateti by a scale. Into this inner tube 
colored water Ì8 placed, and the tube is acrewed down till 
the elftstic membrane preasea on the dura mater and the col- 
ored colunin of water stands at 0, which is in tbe middle of 
tbe scale. If the quantity of blood in the brain ia increased, 
tbe columu riaee; if it is lesseued, it falla. The glass tube 
ahould bc attached to Marey's polygraph, and be allowed to 
register the ehangea. Direct observation of the bloodveseela, 
by inserting a glaaa piate into the akull, is also a valuable 
raeans. 

Respiratios. 

To study the effeet on the respiration, the followìng ques- 
tiona ariae: llow does atropia act on the vagua-ends in the 
lunga? llow doea it act on the excitability of the medulla 
oblongata ? IIow does it aftect tlie aeration of the blood, and 
what intluence does it have on the reapìratory eentre? 

To determine how it alters the aeration of the blood, poison 

* Dissuasa of Nervous System. 
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with large doaea ami observe the color of the blood. When 

this ìb (Ione with atropìa, tha blood ia stili a bright red, 

eit isinferred that aeration is iiot niueh interf'ered with. 

3 determìne ite action, you tuke a rabhit, inject the iwìsoq 

Eowards the heart, and note the respirationa with a poly- 
grajih reffistering theni. Tt Ìb found that they are at first 
diminisbed, but afterwarda increased beyond normal. Now 
the question arises, IIow does thÌB occur? Either the rt'spi- 
ratnry centres are diminisbed in irritability, op the vagua- 
ende are. To decide thia, the vagi are cut, and tben the 
rabbit is poisoned, If, now, tlie paralyzed ends are tlie cause 
L diminution of the reapiratory frequency, then it will 

|ot occur. Wben the experimeiit waa niade, it waa found 
:> diminution followcd, but alwaya an increase of the 
numher of respirations. Hence it is concUided that atropi» 
paralyzes the vagus-ends in the lungs, but later their irrita- 
bility is restored in a certain degree. A rabhit is taken, and 
atropia injected into the peripheral end of the carotid ; the 
respiratinns increase from the besfiuning, whether the vagi 
were divided or not. Thence it is inferred that the respira- 
tory centres in the medulla are also excited. To eliminate 
the etl'ect of psycbical agency on the respiratory apparatus, 
narcotica shouid he employed. This acceleration of respira- 
tion oceors whether the arteria! blood-pressure is high or low, 
so that it cannot he from retarded supply of hlood or of 
osygen to the respiratory centres. 

Action on Superior Laryngeal. 
Here you take a cat, inject ì e e. of tiuet opii into the 
jugular, prepare the left superior laryngeal; the abdomcn ie 
opened by a longitudinal eection. Now irritate the centrai 
end of the superior laryngeal, and tbere ìb stoppage of res- 
piration in expiration. Now inject .005 granirne atropia, 
and five rainutes afterward irritate the contrai end of the 
Buperior laryngeal nerve, and stoppage in expiration stili 
takes place, shomng that atropia has no eflect on the reflex 
ìnhibitory fibres of the superior laryngeal. 
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Action on the Ptpil. 




To Bf udj the action of a driig oii the pupil, internai and 
locai application is made, and the effoct observed. To atudy 
the eti'ect, a rabbit ia bound down, and the under lid Ì9 caught 
by a amali bull-dog forceps, which ia loaded with a weight. 
The membrana nictitans is drawn aside hy a thread piisaed 
throngh it. The external commissure ia also elit np for 
better ohaervation of the iria. The» the sympathetìc along 
the carotid in the neek ìa Bonghi, and put on a fine thread 
to raiae it, when it ia irritated hy an electric cnrrent. The 
oculo-motor ìa tlien prepared aa Ibllows: artificial respìration 
beiug kept np, the top of the akulì is removed with a little 
bone forcepe, Mie carotids being compresaed, the eerebral 
hemiepberea in great part removed, and the olfactory hulbs 
divided The remainder of the cerebmni ia raised on a 
spatula. when the tbick white optic nervea are aeen, which 
are alao divided. If now the brain is elevated etili higher, 
two thin white nervca are aeen, the ociilo-motora, whieh at 
their centra! extremity are divided and put on the hook-like 
electrodes of ailver wii'e. The bleeding can he checked by 
boviata or pincette. With the aympathetic only prepared, 
a rabbit received a dose of atropia. Before the inatillation 
of the atropia, the pupil meaanred five millimetrea, after- 
warda it waa ten millimetrea, and during irritation of the 
aympathetic eleven miilimetres. Thia exfveriment provea 
that after atropia haa dilated the pupil, irritation of the 
aympathetic will atill fnrther eniarge it. 

The next experiment ia made aa follows: 

If four eieetrodea are joined to the secoudary apirat of 
Buboia'a induction apparatua, ami placed in the ahape of a 
aquare on the'inner edge of the iria, ao that diagonal polea 
correapond to the aame eleetrode of the aeeondary apiral, the 
pupil will contract. 

In a rabbit with four eieetrodea arranged aa deacribed, the 
diameter of the pupil waa five millimetrea before the atro- 
pia, and ten after the inatillation, aud during the electric 
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irritation seven millimetres. This experiment demonstrated 
that the pupìl stili contracts after direct irritation. In the 
third experiment, a rabbit's oculo-motor nerve was prepared, 
artificial respiration being kept up, and after the atropia 
had been given, irritation of the oculo-motor caused no con- 
traction of the pupil as normally takes place. 

In the foiirth experiment, atropia was given to a rabbit, 
and two electrodes of the secondary spirai placed on the 
edge of the cornea. When the current was sent through 
theni, the dilated pupil was stili further enlarged. 

Now these experiment s prove that after the administration 
of atropia, the sympathetic is stili active, that the sphincter 
pupillse contracts on electric irritation, that irritation of the 
oculo-motor is without eifect, and that irritation of the 
dilator pupillse stili further enlarges the pupil ; hence it is 
inferred that the ends of the oculo-motor nerve in the pupil 
are paralyzed by atropia. 

Glandular Action. 

As is well known, atropia makes the mouth dry. To 
prove how this is done,you take a large dog with a long nose. 
The submaxillary gland is laid bare, and a canula bound in 
ìts duct, the chorda tympani sought, prepared on a ligature 
and cut. Then irritate the peripheral end, and measnre the 
amount of saliva flowing ouf in a given time, then give by 
the vein .003 grain of atropia and irritate the chorda, and 
the canula will remain empty of saliva. Here the chorda is 
paralyzed, but Ileidenhain has shown that the dilator vaso- 
motor fibres are not, as the bloodvessels dilate and the blood 
flows more rapidly, being of a bright red color. 

Atropia does not aftect the action of the sympathetic on 
the gland. 

Action on Intestinal Movement. 

Here take two cats similar in size as possible, and by a 
longitudinal section in the linea alba, open the abdominal 



64 ACTION OP MEDICrNES. 

cavity ; the splanchuics are then sought, freed, and put on a 
ligature and divided. 

Then one cat is poisoned with .005 gramme of atropìa. 
Both cats are killed, and the intestina! movements watehed, 
when the intestinal peristalsis will be seen to be active in 
them, but upon irritati on of the peripheral end of the splanch- 
nics the moveraents in the normal cat will come to rest, 
whilst in the other there will be no change. Hence the 
inference is that atropia has paralyzed the inhibitory fibres 
in regard to their action on the intestino-raotor ganglia. 
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ACTION ON CIECULATORT AFPARATU8. 



The heart ìb a pump, whoBe object ìa to snpply the ììving 
tissues with blood. It is self-supplying and aelf-acting in 
itB movementa, being ìndependeut of the will. Ita wails, in- 
stead of being formed of inorganic niaterials, iike other 
puraps, are composed of elementa called rnuBcles, which, Iike 
the voluntary musclea, are striated, thua standing in con- 
traat with the other ìnvoluntary musclea. Cardiac muacles 
anaatoraose and intertwino in various directions, containing 
imbedded iu them raasBCB of nerve-matter called ganglia. 
Many of the agenta, aucb aa oxygen, temperature, rest, and 
so on, acting on the voluntary rauaclea, aet aimilarly on fhose 
of the heart. Cardiac muadea bave irritabiiity and the 
power of contraction, Iike those under the inauence of the 
will. But the irritabiiity of the heart haa charaeteristic 
peculiarities which distinguish it from voluntary muscles, as 
faradic eurrenta, which throw a voluntary rauseie into 
tetanus, cause in the caae of the heart only an aceeleration 
of ita movementa. 

Profesaor Bowditch* haa diacovered the following law 
about cardiac mnaclea: The weakest faradic cnrrent able to 
cauae the heart to contract does not generate the weakeat 
contraction poaaible. When the intonaìty of the eurrent ia 
inereased, the extent of the contraetiou doea not exceed an 
impasaable maximum. When you apply an induction eur- 
rent to the ventricle of a frog'a heart, it producea either a 
contraction or does not, and when the contraetiou takea 
place, it ia at the aame ti me the raoat extenaive contraetiou 

* Ueber àun eigentliumliclikeiten der Keizbarkeit weluhe diti Muelcel 
tat&Ta dea Herzcns eeigen ; Ludwig'a ArbB[ten. 
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wtich the electrìe current at a given time can produce. The 
variable propertiea of the muecular fibrea are the orìgin of 
the difterent extents of contraction of the apex of the heart. 
The number of the pulsations of the heart defiends upon 
the Etate of the exciting mechanisni situated in the heart 
itself. The irritabtlity of the niusclee and nervea of this 
organ is not a sutficìent reason. It is belìeved that the gan- 
glìa in the heart are divided into two kinds, excito-motor 
and inhibitory, and upou these dependa the eardiac move- 
ment. The excito-motor gaiiglia in themaelves generate a 
force which aeta the heart in motion. To make thia motiou 
rhythmical, and to prevent the excito-motor ganglia from ex- 
hausting themselvea, is the office of the inhibitory ganglia. 
The exeito-motor ganglia may be corapared to the ateam 
which aetB the engine in motion, and the inhibitory ganglia 
to tbe governor or flywbee! which makea the motion regii- 
lar. The exciting ganglia in the frog's heart are situated in 
the dilated end of the inferior vena cava, the sinus veno- 
eus in the frog, and in the septum between the left auricle 
and ventricle, the former beiiig Eemak'a and the lattor Bid- 
der'a. The inhibitory g;inglia, or Ludwig's, are situated in 
the intra-aurieular septum. 



Nervhs op the Heart. 

The two great nervea influeneiug tbe rate of pulaation of 
tbe heart are the pneumogaatries and accelerators ; the for- 
mer alowing the heart, the latter making it run faeter. The 
pneuraogastrics arise from a ceutre in the medulla, and pa88 
down the neck, ending in the inhibitory ganglia situated in 
the heart. It makes no difference whether you irritate the 
centre of the pneumogaatries, their trnnk, or tbeir peripheral 
end in tbe heart, the same reeult followa, that is, a diminu- 
tiou of the number of heart-beata, A tap on the abdomen 
is able to throw the pneumogaatries into greatly increaBed 
action, 80 raueh so that the heart ia often stopped and death 
Here the aensory nervea convey the ìmpression up 
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the spinai cord to the eentre of the pneumogaatric in the 
mediilla, which senda an inipnlfie down ita nerves which 
arresta tlie heart, and alwayeìn diaatole, never in systole. Ali 
the aenaory nervea of the body have a reflex relation to the 
pneumogastries. Even piiiching the ekin in aonie animala 
Ì8 eiifficient to stop the heart. If the pneuniogaatrics are 
divided in the neck, the heart runa with great rapidity, 
beeauae the inhihitory power comiiig from the eentre in 
the medulla ia removed ; a brake ìa taken off the heart. If 
now with an induction apparatna you irritate the peripheral 
end of the pneuniogaatric which is in connection with the 
heart, you wiil atop thia organ. Di gitalie, veratri a, carbonio 
acid, and sad newa, wiil elow the heart by actiiig on the in- 
hihitory ganglia, throwing them into increased activity, 
Muscarin, an alkaloìd obtained from a apeciea of poieonoua 
muahroom, wiil aleo atop the heart juat aa the electric eur- 
pcnt did, by increaaiiig the inhibitory power of the ganglia 
at the peripheral end of the pneumogaatrie. But if you 
give atropia, and wait some time, you wiil find that elec- 
tric irritation of the pneumogastric has no effect on the 
heart'a niovements. Here the poison has caused paralyaia 
of the pneumogastric'a inhibitory ganglia. Now in a heart 
stopped by muscarin, when j^ou give atropia this organ 
wiil commeuce to beat again, but when nicotin ia given no 
movement of the heart wiil take place. Schmiedeberg ex- 
plaina thia as follows : Muscarin stops the heart by irritating 
the inhibitory ganglia, whilst atropia haa the power to para- 
lyze the same; heuce the increaaed activity of thoae ganglia 
being abolished, the heart under the spur of the exeito-motor 
ganglia again commences to beat. But nicotin like atropia, 
aa haa just been stated, paralyzes the pneumogastrie, To 
explain why nicotin doea not start the heart stopped by 
niuaearin, Schmiedeberg haa asanmed that nicotin para- 
iyzes uot the inhibitory ganglia like atropia, but an appa- 
ratUB seated between the endinga of the pneumogaatries and 
the inhibitory ganglia. Many alkaloids paralyze the pneu- 
mogastries, auch aa aconlte alkaloìda, conia, and lobelina. 
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Calabar bean haa the power to restore the activitj of the 
pDeumogaBtrìc wheu it is paralyzed by atropia. 

AccELERAToaa. 
The accelerating nerves arise in the medulla or hìgher and 
pass down the spinai cord, emerging in the rabbit tbrough 
the interior (lervical and first doreal gaiiglia, corresponding 
in man to the middle aud inferior cervica! ganglia, and pass- 
ìng to the heart, probably ending in the excito-inotor ganglia. 
Uiiiike the pneuraogastrics, they are not in Constant action. 
Some accelerating tìbres aoiiietinies pass througb the cervical 
Bympathetic nerve to the beart. These accelerating nerves 
are the antagonìzing nervea of the pneumog astri cs. Lud- 
wig bolda that the rednetion of blood- presali re in the capil- 
lariea of the brain, aud especialjy in those of the mednllai 
excitea theni, that niuecular action cannot act reflexiy on 
them ; the exhilarating eraotìons and diniinished blooii-pres- 
eure throw them into activity. "VVhen the heart beats rapidly 
from any news which is agreeable, or one feels light at heart, 
it ìb due to the inlluence of the acceleratore; oxygen also 
stimulatea them. 

Nerves Actikg on the Bloodvessels. 
The arrangement of the vaso-motor apparatua ia, accord- 
ing to Huizinga,* aa follows: 

I. Ganglia in the walls of the eapillaries or about them, 
regulating theìr ealibre. 

II. Spinai vaso-constrictor fibres going to the muscle in 
the arterial wuIIh. 

III. Spinai nerve-fibrea inhiUting the peripheral yaacular 
ganglia, vaso-dilator fibres. 

IV. Inhibitory fibrea from the skin to the vaacular gan- 
glia in their vicìnity. 

Now irritation of theakin can cause a dilatationof thecap- 
ìUarieB tbrough the inliibitory fibrea, or contraction through 
the vaao-conatrictor fibres. 



* PflUger'B Arohiv.vol. jii,207; BuwdiUh, Boston Mod. Jour.,July, 1877. 
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The vaso -cou stri et or and vaso-dilator nerves emerge from 
the spinai cord through the spinai nerves. The vaao-con- 
Btrictor iibres are uniteli with a nerve-eentre in the braìn 
callod vaso-motor, ita extent bcìng in the rabhit within a 
millimetre of the tubereula quadrigemina in the upper liruit, 
and within four or five millimetrea of the calanma aeripto- 
rius in ita lower limit; the extent froni above downward 
being about four millimetrea. From the centre vaao-motor 
fibrea arise and pass down the spinai cord, eniergiug aa fol- 
lows: For the head instead of paasing directly they go 
through the cervieal sympathetic to the bloodvesaela of the 
face, ear, and pia mater; for the up[>er extremity through 
tlie sympathetie and braehial plexua ; for the lower extremity 
through the loweat spinai nervea to the saera! plexus, and in 
the trunks of the anterior roota of the lowest lumbar and 
Baerai nervea to the sympathetie, and from there to the 
nerves of the lower extremity ; for the cavity of the noae 
and the greater part of the niouth through the trigeminus ; 
for the abdominal contenta through the spianehniea, which 
are the raoat important of the vaao-motor nerves. Around 
every capillary there ia a plexua of nervea and ganglia whtch 
keep the vesael in a state of tonic contraetion; this system 
of nervea ia called the peripheral vaao-motor system. The 
tonie contraction of the bloodvesaela by these ganglia ìs re. 
ìnforeed by impulsea coming from the vaso-motor centre in the 
brain throQgh the nerve-fibrea ; thia raain vaao-motor centre 
Ì8 in Constant action, When a eenaory nerve ia atimulated 
this centre is thrown into increased activity, the bloodveaaela 
in general contraet, and of course raise the blood- presaure in 
the arteria! system by the increased resistanee to the pasaage 
of artorial blood ìnto the venous system. Besidea the above 
contraetion of the capillariea througbout the body, there is 
a locai action consiating in a vaacular congeation of the re- 
gion to which the irritated aenaory nerve is distributed. The 
mechaniam that takea place bere ia, tbat the inbibitory tìbres 
from the skin paralyze the peripheral vaacular ganglia in the 
vicinity ; but there ia a sensory nerve which when excited 
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does not only inhibit the vaso-motor meohaniam in the parta 
Bupplied by it, but paralyzea the main vaso-motor centre in 
the brain, and tbus caiises the whnle capillare system to dì- 
late. ThÌ8 nerve in the rabbit arises by one root from the 
pneiimogastrie, and by another froni the euperior laryngeal. 
Ita mode of terraination in the heart is not yet known. 
When ìt Ì8 divided and ita end in connection with the brain 
Ì8 irritated, ali the capillariee of the body dilate, ehìefly those 
of the abdominal viscera, and the blood-pressure falla by ne- 
cesaity, because the resistanee to the paasage of the blood 
from the arterial syatem to the venoua system is diminished. 
This nerve ia caUed the depreasor of Cyon and Ludwig. It 
ia not in Constant action. It ia throiigh thia nerve that we 
become conacious of the state of the heart, whether it beata 
fast or slow, lightly or heavily. The function of this nerve 
may he compared to that of a aafety-valve on a steam-engine, 
where if the presaure of eteam is excesaive the valve givea 
way and allows it to escape. Here, when the heart ia aur- 
charged with blood, the impreasiou ia carried by the depreasor 
to the vaso-motor centre, which ia paralyzed and allows the 
capillaries to dilate, which removea the preasure, and the 
heart soon empties itself through the enlarged eonduits, and 
ali danger of eardiac rupture is avoided. Besides the vaso- 
motor centre in the brain, there are vaso-motor centrea in the 
spinai cord which ean come into play, Dr. Schleaìnger, of 
Vienna, has found in rabbita that after seetion of the spinai 
cord at the atlaa the injection of atryehnia into the blood- 
vessels cauaes a rise of blood-presaure, and that irritation of 
a aensory nerve causes a atill greater rise. Dr. "W. H. Klapp 
and I bave aeen a similar eftect take place in cata. Here 
the drug atryehnia throws the spinai vaso-motor centre into 
action, which causea the capillaries to contract, and establiahea 
a reilex relation between them and the sensory nerves, which 
normally does not exist. Certain poisons, like thebain,throw 
the vaso-motor centre in the brain into increased activity. 

Professor Eutherford has found the depreasor ia action in 
three caaea. 



action on circdlatoky apparatus. 

schema of tue circulation. 

Blood-pres 



"When a tube with elastic walla ia fìUed with water, and it 
receives a blow, a wave nioveraent goea through the contained 
water. Thia wave ia calied a positive wave. Such a wave 
ia also rtiade when the heart contraete and producea what ìb 
comnioiily calied the piilae. 

If a tube Ì8 inserted ìoto water, and it is euddeiily sueked 
full, there is generated a negative wave in the water. Blood- 
preaaure, or teneion of arteria! system, ia dependent on two 
faetors, the contraction of the heart and the unequal pres- 
sure hetween the arterial and venous eystem produced by 
the reaiatanee whìeh the capillary ayatem ofFers, To show 
thia, Weber'a schema is best, following in the main its phys- 
ical explauation aa giveu by Fick.* Two pieces of araall 




intestine, A A' and V V, of siini iar size, whose ends A' and 

V are fastened over a glaas pipe, P, and whose enda A and 

V are fastened over two wooden pipes, D and I. E ia in- 
serted in the pipe D, and F in the pipe I. F and E are con- 
nected through a piece of amali intestine, h. In the pipea 
D and I you find the valvea B and G, so that B closea- to- 
wards Y, and G towarda h. In the pipe E is the funnel I, 
which tìlls the whole apparatua with water. V repreaents 
the auricle, h the ventriele, aud B eorresponds to the auriculo- 



_ WUICII lillB lU 

■ the auricle, ht 



* HediciniiK^he PhyBik. 
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rentricnlar valTea, G tlie semìlaDar vaires. By pressing V, 
part of the fluid goes in the direction V V, and another part 
passes iato the Tentricle, h. Weber eompared the functìon 
of the anricle to the broshìng off of a heapedap eom mea- 
eare, the veins opening inlo the aurìcle baring no valves. 
If now yoa compresa h, then the valve B cloeeg and alt the 
fluid goes toward A. If A A' waa an ìnextensible pipe, then 
the whole column of fluid A A' V V would be moved at the 
same time. But bere A A' V V is extensible, and a qnan- 
tity of tìaid goea into the extensible tnbe A, and generate» 
a positive wave, whieh travela towards A' V V. If there 
waa no valve at 6, then the water pashed forward by the 
positive wave would be retumed by a negative wave to the 
same place. Bat the valve G preveots negative wavea, and 
prodaces only positive wavea. If tben h Ì8 compresaed there 
Ì8 no return of fluid, but the water, on the reìaxation of h, 
can go tbrough the valve B, which cansea a negative wave 
froni V to Y'. Suppose we put a eponge in at i', now com- 
presa h itóriodieally, then the water accuuiulates in A A', 
eince by every compresaiou at h more fluid is driven into A 
A' thaii can pass througb the sjionge C into V in the same 
time. Then there is an increase of pressure in A A', and a 
decrease of pressure in V V, wbioh uuequal presaure causes 
a flow of water tbrough the spenge C. Thìs differenee of 
pressure depeuds on the amount of reaistance whieh the 
Bponge oftcra to the passage of the water, and this dependa 
on the number and aize of the pores of tbis resiatance. In 
the sanie raanner is the blood-presaure in the arterial system 
regulated ; bere instead of a spenge yon bave a system of 
capillaries, which offera the reaistance to the passage of blood 
into the venous system, If the capillary system is widened 
the blood-pressure falla, if it is narrowed the blood-pressure 
rises, If the heart throws more blood into the arterial sys- 
tem, and the capillaries are narrowed, there is n great rise of 
pressure: if the heart throws less blood into tbis system, and 
the capillaries are widened. there is a considerable fall of 
pressure, llence blood-pressure is mainly dependent on the 
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frequency of the heart and tlie var^'iug ividth of the. capìl- 
lariea, whicli are dependent on the activity of the vasomotor 
system. After the compreseion of h, there must he a negative 
wave from B in the part V V. On eomparison ot" what 
takea place in the uirculation, we ahould expect at every 
ventriciilar diastole that a negative wave would take place 
in the venous trunks, but in living ammala there is no trace 
of it. The cause of this is that the aurìcular contraction 
takes place at the sanie time aa tlie diastole of the ventrìcle. 
The elastic walls of the auricle keep the blood at the same 
pressure, although the quantity of blood in the auricle is 
growing lesa. Wheu the ventriele confraet8,and the aurieulo- 
ventricular valves are elosed, then it is expected that an ac- 
Gumulation of biood will take place, but the aurìcular walls 
are giving way and no venous retardation oceura. 

The object of the action of the aurìcular musclea is that 
the eurrcnt of blood shall not sutìer either an acceleratiou 
through ventricular diastole or retardation through vcntric- 
ular systole. The hlood-preesure in man is about one hun- 
dred and twenty niillimetres of mercury, If the blood- 
pressure in the brain falls, there is syncope, if it inereaees 
then there is confusion of the senses, delirium, and coma. 
Blood -presaure playa a great role in apoplexy where the arte- 
rial Wall ìb degenerated, and in obstruetions and regurgitatìon 
in cardiac aflections. Increase of blood-pressure rnakcs the 
heart run faster, decrease of it makea ìt go siower. 

The blood-pressure may be influenced in a reflex manner 
through the stomach, irritation of the stomach produeìng 
fall of blood-p ressa re. Hering and Brenerhave shown that 
irritation of the peripheral ends of the vagì in the lunga 
causes the heart to run faster, which I bave confirnied,* 
The rapidity of the heart in glass-blowera is due to this 
cauae, the paralysis of the cardi o-inhibitory apparatus, by 
over-excitation through the endinga of the vagi in the lunga. 

• Noie on Respiratory Apparatus, Journi 
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Rapiditt of the Cibcolatios. 
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To study the action of a dnig on the eireulation, Ludwig'B 
stromuhr, Fig. 13, is Hsed. It con- 
Biat6 of two glasa liulbs, A B, uiiited 
together, aad opening into an open 
tube, 0, which is closed hy a riibber 
tube hearing a clamp wheii the in- 
Btrnment is in use. The other ends 
of the glasa bulba are surromided by 
a metal eap, C, which lies air-tight 
on a metal piate, D, which, however, 
allows of rotatìon. This metal piate, 
Z, liaa three openings, the middle 
one, E, being for the acrew to hold 
the piate to the metal cap, whilst 
the two openinga at the periphery 
are for two pipea, H H', which re- 
ceive the canulaa, K M. Now the 
turning of the metal cap, C, on the 
metal piate, D. is to the extent 
of 180^, so that bulbs A B can l>e 
put into communicatiou with either 
K or M canulaa. The one bulb, A, 
ia tìlled with purilìed olive oil, the 
other, B, with deiibrinated blood. 
The canuta K is iuserted iu the 
carotid, towards the heart, and the 
canula M in the pcripheraì end of 
the carotid. Knowing the tinie it 
takes for the hlood ruahing in the 
cannla K to puah the oil over info 
the bulb B from the hulb A, -and 
the capacity of this bulb A being 
known, aud the diaineter of the 
canula, the rapidity of the circn- 
lation ia easily obtaÌDed. Now the 
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Tnoment the oil pasees over into the bulb B, by turning the 
insti^ument ItìO"^, the blood rQshes iato B,aDd pashes the oil 
back into ita originai place, the bnlb A. Then turning the 
instrument back 180°, the oil ìb again forced over ioto the 
hulb B. By this means a number of estimatea may be made 
for some time, till coagiilatioQ takea place, This ia a very 
heaotiful experiment to perform and witoesa. The defibrin- 
ated blood is kept at a temperature of about 40° C, and the 
oil muat eontaiii no air-hubblea, it being introdueed by meana 
of a pipette. Several aizes of this apparatua are needed in a 
laboratory. 

By this instrument Dogiel diecovered tbat aleohol at first 
ìncreaeea and then decreagea rapidìty of the circulation. 



Measurembkt of Arteeial Tension. 

To meaaure blood-presaure, Ludwig made use of a U-shaped 
tube of glass, A, Fig. l'i, which is partially fiUed with mer- 
eury, purìfied by nitric acid, and tìitered through charaoia 
akin. The distai end of the tube, B, has flpating on the 
surface of the mercury an upright ateei rod hearing a glasa 
pen, 0, which is kept againat the drum, D, by a amali weight 
aiiapended ou a thread of ailk. The U-ahaped tube ia called 
a niauometer, aud can be elevated or depreaaed by means of 
a screw arrangement, E. At F is a stopeock, which allows 
the ahutting oli' of the presaure at any moment, and is a 
means of filling and cleaning the apparatus. G ia a bottle 
filled with bicarbonate of soda solution, ap. gr. 102fi, When 
the clamp, H, is removed, the soda fiUa the tube from the 
canula, I, to the top of the mercury in A. Wben thia is 
done, no air-hnbbles being allowed to remain, the clamp, H, 
is again applied to the rubber tube coming from the soda 
bottle. The canula whìch is bound in the carotid is fitted, 
as in the figure, on the tube, K, which has a plug, L, that 
can be removed at pleaaure. The tube, K, ia divided into 
two parte by a tliin metallic partition running up about half 
way. Shouid a dot of blood forni in the canula, I, theu the 
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clip Ì8 pat OH the artery, the clainp, H, renioved, and the 

plug, L, withdrawu, wheu the soda solution, rushing around 
the partition through the tube, ia able to wash out the dot 
of blood. Wheii thia is dono, the plug, L, ie again replaced, 




the clanip, TI, again applied to the tubo, and the clip removed 
from the artery, when the blood again exerts ita force against 
the mercuria! column, elevating the pen, G, at each cardiac 
beat. Now the revolviug drum, D, can be elevated or de- 
presaed bj the acrew, P, when a tracing baa been made. 
The rapidity of the drura ìs regulated by moving the wheei, 
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N, from tte eentre of the eircular piate to H, ita circiimfer- 
euce, by the serew, P. The farther the wheel, N, Ìb froni 
the eeiitre of the piate, 0, the more rapklly the drum revolves, 
the rapidity being iliade out frora the scale oppoaite, K. The 
piate, 0, ia nioved by the rod, Q, which is nin bj clockwork, 
through the power of a stroiig spriiig in the box, R, The 
movement is rendered uiiiform by the regulatorof Foucault, 
5. V" is a key to wind ap the apring, aiid at U is a drag 
which catches the spindie and arrests the movemeiit of the 
apparatus. Y ia a movable rod which carriee the siJk thread 
hearing a pliininiet, such aa a grain of shot, to keep the pen, 
C, ohiiquely against the drum. The drum may be covered 
with glazed paper enioked by a coal-oil lamp, or it may re- 
ceive a paper passing in front of it by revolviug bobbina. In 
that case the glass pen, C, must he tìlJed with ink to register 
the pulaationa Z repreaents Marey's polygraph, to register 
the respirations. It consiats of a metallic cup covered with 
a thin rnbber membrane, wbieh moves a light lever, S, at- 
tached to it, Preeaure on the air in the clip ia communi- 
eated by the membrane to the lever, aa when you blow into 
the tube the membrane bulgea up and the pen moves. 

When the air is aucked out the membrane is depresaed, 
which also pulls the pen down. When a blood-preasure ex- 
periment is made the soda bottle, G, ia euspended several 
feet above the apparatue, the clamp, H, loosened, and the 
soda solution filla the tubes, niaking the presaure in the ma- 
nometer ueariy equal to that of the animai. 

Tbis procedure preveuts the blood entering the tube and 
coagulating, the great dìfficulty in theae experimenta; then 
the ciamp, 11, is tightened and the clip on the artery is re- 
moved, the pulsations being regiatered on the revolving 
drum. The point at which the mercury stands before the 
pressure of anytbing is piit on it sbould be regiatered by the 
pen on the drum, it making a complete revolution. Thia 
line ia called the abscissa, aud Ì3 shovvn in Fig. 15, A. 
Should a dot form the clip ia placed on the artery, atop- 
cock, Fig. 14, F, ia cloaed to keep the mercnry at the sanie 
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height, the plug, L, removed, and the clip loosened a second 
to allow the hlood to drive the dota out of the canula, L ; 
then the soda Boiution is allowed to traverse the tuhing aa 
already describeii. The poiis are made of glass, their pointa 
ground obliquely, and if a eontiimoua roU of paper is uaed, 
the pen iìlled with ink has a cottoli thread drawn through 
it, which projecfe and regieters the pulaation. 

In Fig. 15 is repreaented a tracing, D, made by Ludwig's 
kyniograph. The line A ia the absoiaaa, the line B containa 
dots, each one representing a second, and the Une C containa 
a break which represente the beginning and end of the in- 
jection of j'^th gtt. of lobelina. The smallest cupvea repre- 
sent in their asceuding linib the aystole of the hoart, in their 
deacending Jimb the diastole of the heart. The large eurvea 
or wavea are due to the influenee of the respiration on the 
blood-pressnre. Now by drawing a line at right anglea to 
the abacissa line from the curve at intervals of five seconda 
or more, determiiiing its length in millimetrea and then 
doubìing it, the mean artenal pressure ia arrived at. The 
pressure of the soda Bojutlon,8p. gr. 1026, which is about 
^\th of tlie whole pressure, ìa previoualy subtracted, Having 
determined the mean arterial pressure before the injection of 
lobelina, it ia iramediately determined during and after the 
injection, for five or fifteen aeconda, according to the rapidity 
of the changes in arterial tenaion or pulsation. The nuraber 
of eardiac pulaatìons and reapirations are alao counted for 
fifteen seconds by laying off on the second line, B, vertical 
lìnea or ordinates at intervals of fifteen aeconda. The pres- 
sure and pulsations may he graphically repreaented on paper 
ruled ia squarea. Aa is aeen, lobelina elevatea the arterial 
tension and teraporarily alows the heart. 

The arterial tensioo can be estimated by an instrument 
called the planimeter, but the method already given h auffi- 
eiently accurate for reaearchea on the action of medicinea. 

The mercuria] manoineter givea neither the absolute arte- 
rial tension uor the accurate regiatration of the systole and 
diastole of the heart, because the raercury is a heavy body, 
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which being sot in motion ia uot easily or rapiilly brought to 
rest. l'rofeseor Fiek, of Wiirzborg, has luade an instrumeut, 
Fig. 16, wbich givea the absolute preesure and a true regis- 
tratioii of tbe movemeota of the heart, It eoiisiats of a 
C-shaped metallic epring, A, which receives the iiresaure from 
the artery through the tube, B. Thia presaure tenda to 




Btraighteu out the apring, A, which movea the lever, C, up- 
warda and registers the preasure and pnlsationa on a amoked 
drura. The apring ia filied, before use, with alcohol, and the 
tubing with Boda aolution. The tubing may be of lead or of 
piecea of glaas tubing united hy rubber corka. The lattar 
meana ia tho one that I uaed in Fick'a laboratory. 



Action of Atrofia os the Circdlation. 

Atropia* in amali doaes eauses an iucreaae of the frecLuency 
of the pulse and the mean hlood -pressure. With Btronger 
duses the pulee-increase reraaina and the blood -preasure falla 
instead of rising, but later agaiu reachea its norraal height. 
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If more poison is given there is then a slowing of the heart, 
whieh after a few nioments becomes aecelerated. The blood- 
pressure sinks very much the moment the poison reaches the 
heart, then rises again, but finally sinks below normal, and 
remains there. A decigramme reduces the pulse and the 
pressure. In dogs the blood-pressure follows the sarae rules 
as in rabbits, but the pulse in dogs inereases instead of fall- 
ing as it does in rabbits. From this it is shown that the 
poison always accelerates the pulse except with large doses 
on rabbits, and that the blood-pressure is both higher and 
lower aecording to the dose. Now the next question arises, 
are any of these actions due to struggles of the animai? To 
eliminate these effects experiments were made with woorari, 
artificial respiration used, and the same results followed. 
Now, the pulse-rate may be aecelerated through inerease of 
aortic tension, through ìrritation of the accelerator nerves 
of the heart, through paralysis of the vagus or increased 
temperature, or through a direct action of the poison on 
cardio-motor ganglia. 

A few minutes after the use of atropia the left vagus was 
prepared, and the strongest currents applied to it had no 
eftect on the heart. In rabbits the irritability also con- 
stantly fell till it was nothing. If now the accelerator nerves 
or vaso-motor nerves are irritated, they ali act except the 
vagus running to the heart, although the motor and sen- 
sory fibres in the vagus act normally. Ilence the conclusion, 
that atropia does not paralyze the trunk of the nerve, but 
its inhibitory ganglia seated in the heart. The endings of 
the vagi in the cardiac muscle are greatly different from 
the termination of motor nerves in striated muscles. They 
are also difterent from the ends of the accelerator or sym- 
pathetic in unstriped muscle. Woorari in small doses para- 
lyzes the endings of the motor nerves in the voluntary 
muscles, whilst only large doses aftect the terminations of 
the vagi in the heart. Atropia acts precisely the reverse.. 
Occasionally after irritation of the vagì, when atropia hasi 
been used on rabbits, there ensues a rise of blood-pressure-. 

6 
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ThÌB hafl been shown by Hoastach to be due to irrìtation of 
tbe vaao-uiotcr fibrea runnìiig in the vagi, whicb eauae con- 
traetion of the abdoniinal eapillaries, thus elevating the 
hlood-prestìure. The next to Btudj is the action of atropi» 
on the vagua roota in the braiii. Here the drag is iujected 
into the carotid towarda the brain, reaching it before it dosa 
the heart. 
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ACTIOS ON THE VaGI, 

To discover if tbe chaugea in tbe heart aud eirculation are 
due to paralysia of the vagi, the procedurea are as followa : 
First yoii can cut the vagi and tben see if acceleration takes 
place : secoudlj, you can cut the nerve, aud teat ita irrìtability 
expresaed by slowing the heart by Duhois'a coil, then poison, 
and again teat to aee if thìa irritability riaea or falla ; thirdly, 
you cari atudy ita action on the vagua roota in tbe brain. To 
decide, tbe vagi were cut, tbe rabbit poisoned by atropia, 
aud tbe reaulta were tbat tbe nuniber of beart-beata were 
not, eepecially in doga, so greatìy accelerated aa wben the 
vagi are infact. The pulae-rate rather decreaaed than in- 
creaaed. In fact, poiaoning with amali doaes produced in 
rabbits and doga very aimilar resulta to those aeen when the 
vagi were cut in thoae animala. Aa ia aeen, tbe faeta aup- 
poee a paralysis of tbe vagi, Now if tbe vagus is paralyzed, 
Ì8 ita origin in tbe brain, the trunk, or the inbibitory ganglìa 
in tbe heart tbe eeat of paralysis ? The rapidity witb wbich 
the beart'a beat ia inereased after tbe poison reachea tbe 
heart wouid incline uà to the latter aupposition. The next 
method to atudy tbe action of tbe vagua ia to irritate the 
peripberal end of the vagua. In a dog .0007 gramme of atro- 
pia waa injeeted. The pnlse rose from IS to 42 in tifteen 
minutea. The rigbt vagua waa severed and ìrritated with 
two Gpove cella, the secondary spirai beingat 115 millimetrea. 
This irritation decreased tbe frequencyof the hearL Thus 
0, rabbit was taken, heart beating 60 per quarter, when ,03 
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gramine of atropia was injecfed into the pen]iheral end of the 
carotid, the pulse imniediately saiik to 16, and after a quar- 
ter of a minute rose to 66. Wlien tlie peripheral end was 
irritated it cauBed uo slowing of the lieart. Uere there is 
at first an increase of the inhibitorj power of the vagus, fol- 
lowed hy paralysis of the vaglia. Henee atropia excitee the 
vagua roots in the brain, but the subaequent paral^BÌa of the 
vagus cutB off tbÌ8 exeìtation. Should jou think that the 
decrease of blood- pressure was the cause of the increase of 
heart-heats, jou elevate the hlood-pressure by compressing 
the abdoniiiial aorta, either by band or by touroiquet, or by 
the iiijection of detìbrinated blood. Aa yet, there haa been 
but little notice taken of the Llood-preesure, which by snmll 
doses of the poieon causing paralysis of the vagus rises, and 
with large doses falla. This increase of blood -pressure niay 
be due to either exeìtation of the cardio-motor ganglia or 
thevaso-motor centres. Now the arterial tension is depend- 
ent on two factors, the strength and frequency of contrac- 
tion of the heart and the state of the muaeles in the arte- 
riolea. Then the first question ariaes, how doea the atropia 
act on the eardio-motor nerves and the eardiac muscle? To 
decide this, you take a rabbit and divide in the neck the 
vagì, aynipathetics, and depi-essora, and cut the epinai cord 
between the atlas and oceiput, checking any bleeding by a 
plug of boviata ; artifìcial respiration is kept up. Kow any 
change must be attributed to the action of the drug on the 
Leart. The experiments showed that the nuniber and 
strength of the contractions were diminiahed. The blood- 
pressure after section of the cord continuoualy sìnks, but 
atropia makea it sink much faster than it nornially does. 
Now the question arisee, what part of the cardio motor ap- 
paratila ia aftected, is it the ganglia, their sensory ends, their 
motor ends in the muscle, or cardiac muacle itself ? These 
questiona are diffieult to anawer, but the rupidity with which 
the arterial tension is redueed cauaes a supposition that it is 
an intracardiac paralysis of the sensory nerves (which, by 
theway, are purely hypotbetical),preventing the conductioii 
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of an impression to cali the heart into action, If immcuse 
doses of atrojiia are injectetl, the cardiac muscle is not ìrri- 
table toeleetric8tiiiiTiluB,heDce the Illusele ie alsosupposcd to 
he aftected. It actB on nnetriped musclea somewhat simiiarly 
as it does on that of the heart, whilat the striped mascles are 
Dot affected. AVhilBt the changea in cardiae activity partly 
explain the changea io arterìal tenaìon, it is necesaary to 
atudj how far the vaao-motor nerves and muscles of the ar- 
teriolea participate ni the elevation of blood-pressure. Are 
the capillariea dilated or contraeted? 

To decide thia, take au albino rabbit, remnve the hair frora 
the ear by sulphide of ealciiim, and watch with a magnifjing 
glass the bloodvesseU of the ear before and after the injec- 
tion. In another rabbit, the muacles of the abdomen will he 
removed, leaving the peritoueal eovering, and watching the 
capillariea of the intestinea before and aubaequent to the in- 
jection. When theae experimenta were made, there was no 
change in the capillaries by amali dosea, bat large dosea of 
atropia dilated them, thua reducing arterìal tenaìon. Now 
the questìon arìaea, doea it act ou the vaao-motor eentre in 
the braiii, on the irritahility of the trunka of the vaao-motor 
nervea, or on the irritahility of the muaclea in the walla of 
the capiUarìea ? 



Vaso-motor Apparatus. 

To decide if the vaao-motor centres have beeti affected, 
you take a rabbit and inject .005 grammo of atropia toward 
the brain, when the btood-preasure riaea from 98 to 120 mil- 
lìmetrea. A aecoud injeetion of .02 granirne atropia caueed a 
momentary sinking of the arteria] presaure. Thia experiment 
proves that amali doaea of thia drug, when injected towards 
the brain, elevate the blood-preaaure, and large dosea depreaa 
it before a conaiderable portion of the poiaon ia brought into 
the circulation. Hence the iiiference ìa that medium and 
large doaea of atropia reduce the irritability of the vaao- 
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motor centre. It must not be forgotten that psychical excite- 
mcnt causing convulsions will also elevate the blood-pressure, 
which is the reason that it is not conelusive that small doses 
increase the ìrritability of the vaso-motor eentres. To dis- 
cover if the vaso-motor nerves and the muscles in the arte- 
rioles are ìrritable, the spinai cord is cut, atropia is given, 
and electric irritation applied to the severed cord, and the 
pressure will be seen to rise. Large doses, however, destroy 
the Ìrritability of the muscles in the capillaries to direct and 
indirect irritation. 



Action on the Deprbssor Nbrve. 

Here select a cat, and inject f ce. of tinct. opii, and lay 
bare the left depressor, vagus, and sympathetic. The de- 
pressor is surrounded with a ligature, divided, and irritated, 
when the arterial tension fell. Then .04 gr. of atropia is 
given, and seven minutes later the depressor w^as again irri- 
tated by electricity, and the blood-pressure fell. In thirty 
minutes the same result ensued upon irritation. This experi- 
ment demonstrates that atropia has no power on the reflex 
inhibitory action of the depressor. 

Some poisons, like calabar, increase the arterial tension by 
a cranip of the muscles in the walls of the intestines, hence 
when such a cramp of the intestines ensues, the blood-pres- 
sure curve will be taken, and the bared intestine observed 
at the same time. 

To show how a more detailed study of the vaso-motor 
apparatus may be made, I give one of my pupils' elForts in this 
direction. Dr. R. M. Smith, in a series of experiments on 
sanguinarina, found that it produced a fall of pulse and 
blood-pressure, the fall of the latter being preceded by a 
teraporary rise. In a cat he divided the vagi, gave woorari, 
employed artificial respiration, and injected sanguinarina. 
He theu irritated the sciatic nerve, and found towards the end 
of the poisoning that a strong current only elevated the 
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blood-prcssare a few raìllinietrcs, whiist normally the rise 
Bbould be many. Now this want of iflcrease of arterial 
pressare might be cine to a paralysis of the sensory tibres, 
or of sensory gaoglia, no iinpreadon being conveyed to the 
vaso-motor eentre. To decide, he gave another cat woorari, 
Bcrewed Lndwig'a gimlet electrodes into the occiput and 
atlaa, and divìded in the neck the vagi, sympathetics, and de- 
pressore, artitìcial respiratiou being kept np, aud ìrritated 
the vaao-motor eentre in a direct manner with an eteetrìc 
cnrrent, and found that this caased no elevation of blood- 
preseure, hence the waut of rise was not due to a vrant of 
tranBmission through the sensory commnnicatìon leading to 
this centro, ^awalichin {CentralUnU, 1870) found that in 
animaU nnder woorari, and with vagi and sympathetios di- 
vided, ligation of both carotids caused a quickened pulse 
and an inerease of 60 per cent, in the arteria! tension, thia 
being due to antenna. Cata were prepared in tbis manner 
and eanguinarina given. It was seen tbat compresaion of 
the carotids before the admìnistration of the drug caused a 
eonsiderable rise of blood -pressure, but wben the poison was 
given that it had no effect. In another cat he divìded the 
vagi, gave woorari, adminiatered sanguinarina, and irritated 
the depressor, and tbere was no-fall of the arterial pressure, 
ehowing, as did the previous experinient, that the main vnso- 
motor eentre was paralyzed to ita full extent. To prove that 
it was not due to paralysìa of tbe vaso-motor tibres, or the 
mnscular fibres in the walls of tbe arterioles, a rabbit was 
taken, and tbe vessels of the ear watcbed in a favorable 
light, then eanguinarina waa given, tbe cervical sympatbetio 
di vided, and irritated, when tbe bloodvessela eoutracted and 
the pupil dilated to ita fnllest extent; tbis completed the 
train of reasnning tbat sanguinarina paralyzes the main vaso- 
motor eentre. 

In some cases tbere is a rise of blood-pressure by poisons 
after aection of the spinai cord. Tbua, for example, Dr. Schlea- 
ìnger, on rabbits, and Dr. Elapp,* on cata, bave found that 
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strychnia increases the blood-pressure, and that irritation of 
the sciatics stili further elevates it. The muscular niove- 
ments were eliminated by the use of woorari. This rise of 
arterial tension has been assnmed to be due to an exeitation 
of vaso-motor centres seated in the spinai cord. 

Action on the Accelerator Nerves. 

Bohni has shown by his researches on eats that the 
accelerators are not paralyzed by the action of atropia, 
although rendered less irritable. 

Artificial Circulation. 

In studyìng the action of an organ it is soraetimes neces- 
sary to establish an artificial circulation of blood deprived 
of its fibrin. To defibrinate blood, it is allowed to run from 
the carotid into an open vessel, where it is vigorously beaten 
by a stick, and afterwards filtered through pure linen. To 
establish such a circulation, Professor Cyon has constructed 
an apparatus, Fig. 17. It consists of a largo jar. A, tìUed 
with quicksilver, which is able to flow out the exit-tube, B, 
on elevating the flask by the crank and rope arrangement. 
The exit-tube, B, bifurcates, sending a branch to each flask, 
C and D. These flasks are fiUed with blood at dififerent 
temperatures, and have thermometers inserted in them. 
They also have exit-tubes which allow the blood to be forced 
out through them into canulas, which unite and again divide 
to enter different arteries. E is a mercurial manometer, to 
show the pressure under which the blood is forced into the 
blood vessels. The flasks C and D are inclosed in two 
double-walled vessels, and between which flows water of the 
temperature desired in the experi ment. Drugs may be mixed 
with the blood to be circulated, and their action limited to a 
section of the body, as the brain or heart. To keep the 
temperature constantly at the same level, there is used an 
arrangement as shown in Fig. 17, Y. It is Geissler's modifi- 
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cation of Bnnaen's gas-regulator. It conaiafs of a wìde tube, 
H, divided horizontally by a septiim, K, whieh isperforated 
iato two parta ; through a perforatìon in the septura a tube 




passea nearly to the bottom. The wide tube, H, ia etoppered 
and receives a tube, N", whioh baa a horizontal tube, V, 
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attached. Inside the tube K, luted to it, runs a smaller 
tube, which has a email opening opposite the tube V. Mer- 
cury is poured into the tube II, and runs down through the 
perforated partition, K, into the lower chamber of the tube, 
then the mouth of II is closed and tube N inserted. Rubber 
tubing is attached to the tube running inside the tube N, 
and conducts to the gas-reservoir. The rubber tubing at- 
tached to the tube V leads to the gas-burner. Here the gas 
passes down through the tube inside of the tube N, up 
between its walls and the walls of the tube N, and at V 
escapes. The tube N" and its inside tube are pushed down 
into the mercury till the mercury closes the lower end of 
the tube inclosed by the tube N. Now no gas goes to the 
burner except through the small hole opposite the tube V. 
The whole is immersed in a water-bath, which must be kept 
filled with water to a Constant level. Heating the tubes 
makes the flame smaller when the water and the gas regu- 
lator become cooler, and the mercury contraete and leaves 
the mouth of the tube inside N open, and a full head of gas 
is on till the mercury is again warmed, when the mercury 
closes the orifice of the tube inclosed by the tube N, and 
shuts off the gas. By heating with this regulator, a Con- 
stant temperature, varying only a fraction of a degree for a 
long time, is obtained. 

Action of Drugs on the Bloodvessels of Excised 

Organs. 

The play of the vaso-motor centres, the action of the heart, 
and so on, always come into play in the study of the effect 
of drugs on the capillaries. To avoid these difficulties Lud- 
wig* and Mosso have carried on an artificial circulation in 
excised organs, and measured the changes in volume by 
means of an instrument called the plethysmograph. Fig. 
18, B, is a Marrìotte flask containing water, which can be 

* Ludwig's Arbeiten, 1874. 
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raised or lowered. The iieck of the flask dipa iiito a fannel, 
C, which communicatee by means of rubber tubing with the 
Marriotte flask, E. The air iiielosed in thia flask ìb under the 
presBiire of a column of water, and by raeans of the 8top- 
eock, r, and rubber tubing conimunicates with the Marriotte 
flasks, G G', which bave long neeks golng into the cyliudri- 
cal vessels, U li', and reaehing uearly to their bottoni, These 
neeka perforate the rubber atopjiera in these cylindrical ves- 
sels and exulutìo the atmosphere ; fhesa rubber atoppera are 
also perforated by zinc pipes, wbich convey the compresaed 
air from the flaak, E, Before the flaska, G G', containing the 
blood are inverted the rubber tubing, L L', is attached to 
the exit-pipea of the cylindrical vessels, H H'. The exit- 
pipes of the little Marriotte flaska, G G', are cloaed by the 
stopfockfl, which open into a tube going to the arterial canula 
of the prepared organ. The manometer, N, givea the prea- 
aure of tLo blood just before it entera the prepared organ. 
A fiat cylindrical veasel, fifteen ceutimetres in dianieter, over 
which a glase, 0, ia slipped ia used to receive the exciaed 
organ (as, for example, the kidnej) on a silk net. The bottom 
of the veasel opena into a funuel, Q, which communieatee 
with a graduated tube aud atopcock. In thia way the quan- 
tity of exuded material and extravaaated blood can be meaa- 
ured. The aide of the cylindrical veseei ia perforated by 
three glasa tubes, the one marked P carriea the blood to the 
kidncy, the second carriea the blood flovving out of the vein 
of the kidney into the manonieter-ahaped tube, and the fhird 
allowB the blood at the end of an experìnient to flow out 
through the atopcock, S. To prepare the kidney, a large dog 
ia aelected and bled tìl! the anEemic crampa ensne, then the 
artery ia cloaed and the dog let go. The blood drawn is 
then defibrinated, to waah out ali the dota after death in 
the renai vesaela, Afterwarda the dog ia again bled ao aa to 
exhaust ali the blood in bini aa nearly aa poaslble, Whea 
thia ia accompliahed the abdomen ia opened {the animai 
being previoualy killed by a atab in the raedulla), a canula 
ineerted into the renai artery and auother in the renai veia. 
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AH the little vessela are Hgaturetì, and in a few mìnntes arti- 
fieial circulatioti nf defitri «ated blood is establiahed, wbieh 
drivea the coagula oiitof the renai vesaels; then the kidney 
isremoved, a ligatare thrown around the artery before ita 
diviaion, and a glass eannla ìb inserted; it being previonsly 
filled with defìbrinated blood by a pipette, excluding air 
before being joined to the tube in conuection with the prea- 
Bure-flaaks. When the apparatua ia aet in motion the blood 
doea iiot alwaya begin to flow, aeemingly due to a cramp of 
the bloodveaBels, and when it doea flow it ia uneveu beeauae 
of the contractiona. U carnea the olive oil which aurrounda 
the kidney to the regiatering apparatila. The regiatering 
apparatua conaiata of a very thin-walled teat-tube, V, about 
aixteen eentimetrea in length, which ia auapended upou two 
silk tlireada, b b', wbich run over the doublé puUey, K. The 
teat-tiibe ia counterbalanced by meana of a piece of lead and 
a glaea pen, Z, wbich regiatera the changea of volume of the 
kidney. A large beaker, Y, ia fiUed with oil, on which the 
teat-tube, V, floata, the fluid being ou the aanie level aa the 
venoua blood in the exit-pipe. The glaaa tube, T, conduots 
frani the eide opeiiing, U, of the kidney reaervoir, P, the oil 
flowing over into the teat-tube, V, In the beginning of an 
experinient the teat-tube, Y, ia eievated ao that it peata on 
the aurface of the oil, and that the vertical limb of the tube, 
T, reacliea nearly to the hottoni of the glaaa. Now when 
the kidney enlargea, the oil coming over into the teat-tube, V, 
ainka it, and when the kidney ahrinka, the oil ia auckod up 
cut of the teat-tube, V, which movea the pen, Z, regiatering 
the riae and fall. The venoua blood flowing into the tube, 
R', communicatea with the tube, R, which containa a float 
carrying a pen to regieter the quantity, aa thia niuat be 
roeaaured in every espepiinent ; it ia frani the arteriolea, 
which are bere free frani nerve influeuce. Faradic currenta 
bave no effect on the rapidità' of the circu!ation,hut galvanic 
currenta iucreaae the rapidity of the current of blood and the 
size of the kidney ; arreat of the eurrent leaaena the volume 
of the kidney. Atrapia iu doses of xw^wwb diminìahed the 
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rapidity of the flow of blood and the BÌze of the kìdney ; 
doaes of tTrJinr ^^^ ^^^ same, soon followed by increase of 
rapidity. 

Thb Frog's He art. 

To study more minutely the ehanges in the heart, that of 
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the frog Ì8 usaally preferred, as the mammalìan heart aoon 
dies when exeised. 

l'or this purpose the apparatus of Professor Bowditeh ia 
the best. It coiisiats, as in Fig. 19, of a Mappìotte flask, A, 
whieh eotitains seriim aiid convej's it to the atopcock, I. D 
Ì8 a canula in the vena cava, and E one in the aortic bulb. 
These canulie are connected with the glaea tuhea, Il II, whieh 
are in coramunication with the glass stopeocka I and K. 
K leada to the nianometer, and I to the aeruni-holder. These 
two afopcocks communi e afe with a third stopcock, B, alao 
perforated in a T-shaped manner. B leada to the reeervoir, 
N, hy whieh poiaona ean Le introduced to the heart. The 
tube, L, aervea to empty the cnp, N, above the atopcock B. 
The atopcock I allowa freah eerum to he introduced at any 
moment. These atojwocks permit the heart to he washed 
out at any moment and freah serura to he supplied. 

Every lime that the heart, C, contraete, the mercury in 
the mauometer, M, communicatea motion to the float bear. 
ing the pen, whìch registers the pulsations on a smoked 
drum. The tube V allows the manometer-tube to V>e filleJ 
with eerum and the air-bubbles exeluded, If nowa tracing 
of the heart ia taken and some poison added to the Beruni in 
the cup, N, and allowed to flow through the heart, the regia- 
tration will show the changes produced. The heart, C, can 
he inelosed in aii air-tight glass eylinder and be eubjected to 
the influence of gaaes. 

Another apparatua for the atudy of the chaiiges in the 
vagUB and ita ganglia is that of Ludwig and Coata. It con- 
sista, as in Fig. 20, of a reservoir, R, with a atopcock, S, 
whieh allows the aerum to traverse the tubing and enter 
the heart. II. The tube V ia tinitecl to a canula in the 
vena cava, and the tube X is joined to the aortic canula 
whieh communicatea with the manometer, M. The tube 
T allowa the manometer to be filled without any air-bobblea 
and ia cloaed by a clip when the apparatus is at work, the 
pen G regiaterìng the movements. N is a Bcrew whieh 
allows the apparatua to be elevated or depresseti; P ie a 
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glaaa tube over which the ceaophagua is stretched; Z is tlie 
pneumogaBtric nerve iu connection with the heart, and K 
is a piece of the skin of the frog to cover the nerve, prevent- 
ing its deaiceation. T ie the vertehral canal. To prepare a 
frog for thisexperinient, the eerebro-spinal nerve-ceutrea are 
destrojed by a wire, the aternum and anterior extremitiea are 
removed, and eanulae inserted into the vena cava and aorta. 
The liver and lunga are aeparafed, leaving, however, a flap of 
the skin. The ceaophagus is then pushed over the glasa tube, 
and the vagua ìa aought and prepared. The heart should 
be so fiUed with serum that pressure on ita Avalla ahould 
exist even during the diastole. 

In the frog'e heart are situated nerve-maasea called ganglia, 
Eemak'a in the einua venoaus, Biddcr'a in the left auriculo- 
ventrienlar scptuni, and Lndwig'a in the anricular aeptum. 
The ganglia which aet the heart in motion are called excìto- 
motor, and are comparable to the ateam of an engine, the 
muBcles of the heart to the driving-wheela, and Ludwig'» or 
the inhibitory ganglia to the brakes. The inhibitory ganglia 
are nnited to the pneumogastrics, and when tbeir trunka are 
irritated the inbibitory ganglia are aet into action and arreat 
the heart, If now atropia, nieotin, or lobelina are given, 
the pnenniogaatrice are paralyzed. When muscarin is given, 
the heart is arrested hy au excitation of the inbibitory 
ganglia. If now atropia ia given, the heart will commence 
to beat again. 



Exferiment 1. 

8.18 A.M., frog'a heart beating 48 per minute, when aome 
muscarin was iujected subcutaneously. 8.21 a.m., heart 
arrested in diastole. 8.24 a,m., two dropa of acetate of 
lobelina anbcutaneoualy. 8.51 a.m., heart remaina quiet. 
8.52 A.M., .001 grammo of atropia injected subcutaneously. 
8.63 A.M., a feeblo contraction aeen. 8.59 a.m., eight eou- 
tractiona, which, under the adrainiatration of .001 granirne 
of atropia, ran up to forty per minute. 
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Here atropia is able to start a heart stopped by muscarin, 
whilst lobelìua during seventeen minutes was unable to 
cause aDj movement. 

Experìment 2. 

Frog at 1.30 p.m. received threedrops of acetate of lobeliiia 
subcutaneonslj. 5 a.m., heart beat 20; .002 gramme of mus- 
carìn into inferior vena cava ; heart ìmmediately arrested, 
and remained so. 

This experiment proves that if lobelina is first adminis- 
tered mnsearin stili stops the heart. 

Fnrther, after the administration of lobelina, if the sinus 
venosns is irritated, diastolic arrest takes place for five 
seconds. 

Experìment 3. 

Frog at 1.21 p.m., received three drops of acetate of 
lobelina. 4 p.m., sinus venosus irritated, and heart stopped 
for five seconds. 

The next question that arises, Does lobelina paralyze the 
accelerator nerves ruuning in the vagus to the heart, or 
does it) like nicotin, leave them intact ? With that view the 
next experiment was instituted. 

Experìment 4. 

Frog at 1.20 p.m., had the vagus bared and carefully put 
on a thread, when the nerve was irritated with Dubois's coil 
and one Grove celi at 93 millimetres, when the heart stop- 
ped. 1.21 P.M., 3 gtt. of acetate of lobelina subcutaneously. 
1,56 P.M., heart-beat 24. 1.59 p.m., heart-beat 24, vagus irri- 
tated at 70 millimetres for 15 seconds; Helmholtz's arrange- 
ment of the Dubois apparatus. 2.26 p.m., heart-beat 28. 
2.27 P.M., heart-beat 28, vagus irritated at zero for 30 seconds. 

As is seen, there is no increased rapidity of the heart's 
action as takes place after nicotin and vagus irritation. Now 
lobelina paralyzes the pneuraogastric, either by paralyzing 
the inhibitory ganglia or the apparatus of Schmiedeberg 
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connecting them with the ends of the vagì or the vagì 
themselves. 

It has been shown by experiment that after muscarin is 
given, lobelina does not start the heart, but that atropia, 
which paralyzes the inhibitory ganglia, is able to do so. That 
after the adrainistration of lobelina, muscarin stili arrests the 
heart, and that irritation of the sinus venosus, the seat of 
some of the inhibitory ganglia in the heart, causes cardiac 
arrest. Xow as the accelerator fibres in the vagus are para- 
lyzed, the inference is that the inhibitory fibres are also, and 
that lobelina renders the vagi powerless by paralysis of their 
fibres, and not through any action on the apparatus of 
Schmiedeberg. If nicotin is given, the inhibitory action 
of the vagus is arrested, but the acceleration-fibres remain 
intact. This is shown in the next experiment. 

Experiment 6. 

Frog received J gtt. nicotin subcutaneously. 

4.25 P.M., heart-beàt 28. 4.27 p.m., heart-beat 36; the 
vagus irritated with Dubois's induction apparatus at 130 mil- 
limetres, 4.37 p.m., heart-beat 24. 

Fio. 21. 




Hypothetical arraDgement of the nervous mechanism of the heart. C is a cardio-motor 
ganglioD ; A is a cardio-inbibitory ganglion ; D is a ganglion malcing the heart run faster ; B 
is the apparatus of Schmiedeberg, acted upon by nicotin ; Z is the truuk of the pneumogastric, 
which scnds some accelerating fibres to the ganglion, D. 



ACTION ON CIRCULATORY APPARATUS. 99 

4.40 p.M,, heart-beat 32 ; vagus irritated with Dubois's in- 
duction apparatus at 50 millimetres. 

Ligature of the vagus dose to the heart, and then irritat- 
ing the nerve on the distai side of the ligature, caused the 
heart at 4.45 p.m. to beat 24 per minute. 

These facts bave led pharmacologists to illustrate the 
action of the heart as follows : Let Fig. 21 represent a heart. 
C is an excito-motor ganglion whieh sets the heart into action, 
whilst A is an inhibitory ganglion which co-ordinates and 
arrests the cardiac movements. To this inhibitory ganglion 
is joined the apparatus of Schmiedeberg, upon which nicotin 
acts, and in which the vagus-trunk, Z, ends. Conia acts on 
the trunk of the pneumogastric. The trunk of the vagus 
also has accelerating fibres, which, when irritated, make the 
heart run faster, because they go to the ganglion, D, which ac- 
celerates the movements of the heart. Want of rhythm in 
cardiac action is a sign that the excito-motor ganglia are 
acted upon. To decide if the muscular fibres of the heart 
are aftected, faradic currents are applied directly to the heart, 
and if the whole heart contracts, the inference is probable 
that the muscle is not attacked. 

If the cardiac muscle only contracts at the part irritated, 
the probability is that the muscle is affected. 

If the striated muscles are attacked, the inference is that 
probably the poison also injures the cardiac fibres. 



ACTION OF MEDICISE! 



CHAPTER IV. 

ACTION UF MEDICINES. 

TARTAR EMETIC. 
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Action on Lower Animals. 

Tartar EMETIC causes voniiting, diarrhcea, inflanimation of 
the gastro-in testiiial canal, decreaseof aensibilìtyby an action 
on the spillai eensory ganglia, no change in the niotop nerves, 
but in the motor gangìia, great inuscular weaknesa, even 
before the heart is affected ; at iirat acceleration of the rea- 
piratory and oardiac movemeuta, with suhaequent decreaae 
of both, fall of blood-presBure, duriug which the pulse-wave 
increasea. The pulae is aonietiiiiea irregular, and towards 
the end niay increase some. Large doaes cause death by 
paralyzing the heart. Ita action on the heart ia through 
aii infliienee on the excito-niotor ganglia aud the niuscular 
structnre. 

Eadziejewski thinka that there ia also weakeiiing of the 
iiihibitory ganglia. The fall of hi o od- pressure is dependeiit 
Oli the weakened force of the beart. The fall of pulse and 
pressure may be partly esplaiued by the irritation of the 
nervoa in the atomacb aeting in a reflex nianner. It increasea 
the bronchial, salivary, and cutaneous aecretions, and lowera 
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the temperature. The urine is decreased, whilst the urea is 
inereased. It is excreted by the kìdiieys iinehanged. 

It deforma the blood-corpuseles, canaea the hEeinoglobiu to 
cryetallize ; wbilat the albumen aod eorpusclea are dimiii- 
ished, the fìbriii is ìiioreased. Fatty degeneration of the 
liver is produced by amali and rei>eated doees. 



Os Man. 

Here it producee the same sj'mptoms aa have beeu observed 
in the lower animala. When taken by the storaach it pro- 
duces vomiting, and if the doae Ì8 large, diarrhcea, increase 
of cTitaneouB and bronchial seeretiona, vertigo, roaringin the 
cara, bnriiing in the mouth and atomach, metallic taate, aen- 
sibility of the epigastriiini to preasure, acceìeration witb sub- 
sequent decreaae of the reapiratory and cardiac movenientB, 
with an easily conipresaibie piilse and diminntirm of temper- 
ature. Tho urine containa albumen and antimony. The 
quantity of earboiiic acid exhaled ia inereased, wbilat the 
amonnt nf uriuary aecretion ia diminiahed. Larger dosea 
cause great vomiting and purging/insensibility, convulaiona, 
and the collapse of death, Locally, in the shape of a salve, 
it producea an eruption which resembles that of variola. 

Nòbling's theory that the action of tartar enietic on the 
heart was produced by the potash it contained, and did not 
take place when soda waa aubstituted for the potash, haa 
beeu couipletely diaproved by Bucheim and Eisenmenger. 
Whether thie aalt produces emesia by an action on the lue- 
dulla, or by a locai action on the atomach, ia stili a diaputed 
queation. Magendie removed the stomach, but stili tartar 
emetic produced vomiting; but Hermann and Griram have 
ahown that it requires larger doaes by the veins to predace 
emesia than by the atomach, that the first vomiting after 
the venous injection contaìns antimony, and that when the 
atomach ia removed the antimony can act ow the intestinoa 
and pharynx in a reflex manner. 
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Action in Disease. 

Tartar emetic is used in mania, delirium tremens, chorea, 
bronchitis, pneumonia, acute rheumatism, croup, pleuritis, 
and pericarditis. 

In mania and delirium tremens it acts by lowering the 
blood-pressure, and by a depressant action on the cerebrum 
itself. 

The depression of reflex excitability explains ita benefit in 
chorea. 

The increase of bronchial secretion, making it more watery 
and necessarily more liquid, is one cause of ita efBcacy in 
bronchitis. 

In croup it facilitates the expulsion of the false membranes 
by the act of emesis, and possibly by some yet undefined 
action on the blood, the so-called antiplastic eftect. 

In pneumonitis the lungs are gorged with blood and exu- 
dation, retarding the flow of blood from the right ventricle 
into the left auricle, the temperature is high, the pulse full 
and rapid, the respirations frequent. Here antimony reduces 
the arterial tension, the pulse is slowed, the pulmonic circu- 
lation is equalized, the respirations are diminished, diapho- 
resis is established, and the temperature is abated. 

The preceding reasons are sufficient to account for its efB- 
cacy in pericarditis and pleuritis. 

In hsemorrhages, the diminished rapidity of the heart and 
the lessened arterial tension are of considerable effect. 

As other counter-irritants, it acts by irritating the sensory 
nerve, producing an afflux of blood to the part supplied by 
these nerves and a diminished amount of blood to the in- 
flamed part. 

When given in divided doses, there soon becomes estab- 
lished a tolerance to larger doses, a fact used in the Rasorian 
treatment* As an emetic, it is given in small doses, dissolved 
in a considerable amount of water. 

It is contraindicated in cases of much asthenia, and where 
there is aneurism, hernia, or pregnancy. 
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YERATKUM YIRIDE. 

• 
Bullook, Am. Jour. of Pharmacy, Aprii, 1876 ; Wormly, Am. Jour. of 
Pharmacy, Jan. 1876; BuUock, Am. Jour. of Pharmacy, Oct. 1875; Bul- 
lock, Am. Jour. of Pharmacy, Sept. 1865; C. L. Mitchell, Am. Jour. of 
Pharmacy, March, 1874; Peugnet, Med. Record, May, 1872; H. C Wood, 
Phila. Med. Timea, voi. iv; Bi. C. Wood, Am. Med. Jour., Jan. 1870; Oul- 
mont, On Veratrum Viride; Squarrey, Jour. of Physiology, Nov. 1870. 

Veratrum viride contains only two alkaloìds, jervia, sy- 
nonymous with viridia, and veratroidia. Whether veratria 
Ì8 found in this root or not is stili sub judice. 

In the lower animala jervia does not aflfeet the brain or 
pupil, although Peugnet says it contraets it slightly. It 
causes museular weakness, tremblings, clonic convulsione of 
cerebral origin, no vomiting or purging, profuse salivation, 
diminished excitability of the inotor ganglia of the spinai 
cord, slowing of the pulse, and decrease of arterial pressure 
by an action on the muscle of the heart or its contained 
ganglia and the main vaso-motor centre. The motor nerve 
and muscles are not aflfected, and reflex action is greatly de- 
pressed through an action on the spinai cord. Peugnet states 
it is a spinai motor excitant, producing effects similar to 
those seen after small doses of strychnia. 

In lower animals, Wood states that veratroidia reduces 
the pulse and arterial tension by an action on the inhibitory 
ganglia, and that large doses paralyze them. It has no ettect 
on the vaso-motor nerves, and kills through the respiratory 
apparatus. 

On Man in Health. 

Jervia reduces the pulse without nausea, causes an impres- 
sion in the throat similar to that occasioned by pyrethrum, 
numbness of the fauces, languor, but no digestive disturbance. 
Veratrum viride causes a burning sensation in the mouth, 
which may reach the throat and cause dryness of the latter, 
hiccough, malaise, nausea, vomitings which are violent, 
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tremtlìugs, vertigo, aalivatiou, pulse feeble and slower. In 
large doaea veratnim viride produeea great prnstration, 
breathing accompanied witb atertor, profuse aweating, voni- 
iting, pulse very weak, appareot iincouBclousneas, and death. 
Uniilie veratrnm album it aeldoni produeea purging, in 
which regard it is a superior remediai ageiit. 

Action in Disease. 

Thi8 medicine is ueed in fevers, piieumonia, inflamraatìous, 
neuralgia, and eardiac tronbles. 

In tbe inflaramations, in typhoid fever, and pneumonia ita 
ability to diminiab temperature, to ìncrease tbe aecretiona, to 
reduce the arterial tension and alow tbe beart are of great 
vaine. In the neuralgiaa tlie apìnal depresf^ant. action comcs 
into play. 

Wbere fbe beart ia beating toc fast frora reflex dieturbanee, 
wbere ita action ia too violent, aa in uucomplicated hyper- 
tropby, tbis agent wouid seem to be of conaiderable value. 
In aortic constriction, when the hypertrophy bas become ex- 
cesaive, it will be indicated. 

It does DOt cause as mucb muscular relaxatiou and general 
depreasion as antimony. 



TEBATRIA. 

Mds^I, Basai sur la Yeralrine; BShm, Die Herzgirie ; Yun Beznld u, 
Hirt, Untarsiich, bus dem Physiolog. Labor in Wiiraburg ; Fick u. Bobni, 
Fick'ti Arbeiten, Zweite Leiferung ; Ott, Cocain, Voratria, and Qolaeminum ; 
KBlliker, Virchow's Arcihiv, voi. i; Provost, Bobin's Journal, 1808; 
Bucbeim a. We;land, Eckhsrd's Beitrage, v Band. 
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Action on Lowbk Animals. 
Prevost, in a stndy on frogs, divided the action aa followa: 
First, a period of excitation, in wbicb there ia conaiderable 
acceleration of tbe respiratory raovement with a want of 
voluntary movenient. Second, cramplike contraetiona of the 
extremities occur, which are not, iike those of strychnia, 
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excited by touch. Third, the cramps pass into a state of 
resolution, reflex action is decreased, and muscular irritability 
is lost. It increases the irritability of the motor nerves and 
muscles, and subsequently reduces it. It probably acts on 
the sensory nerves at first, exciting and then paralyzing their 
excitabili ty. It is not decided if it acts on either the spinai 
motor or sensory ganglia. The convulsions of veratria are 
mainly due to the heightened muscular excìtability, and 
partly to spinai excitability. When the motor nerve dies 
it does so from the centre towards the periphery. The muscle 
curve is greatly changed after the ingestion of veratria. 
The contraction of the muscle is similar to that observed 
normally, whilst its relaxation is greatly prolonged. The 
seat of this prolonged relaxation is in the muscle, and not 
in the nerve, and is believed to be due to a heightened in- 
tensity of the chemical changes going on in the molecules 
of the muscle. 

Small doses of veratria increase the heart-beat, by exciting 
the exeito-motor ganglia of this organ, whilst large doses 
increase the excitability of the pneumogastric at its cranial 
origin and at its inhibitory endings in the heart. Then the 
irritability of the excito-motor ganglia sinktì, and thus there 
is a diminution of the cardiac beats. With large doses the 
inhibitory power of the pneumogastric is lessened and lost. 
Veratria prolongs the relaxation of the cardiac muscle like 
that seen in the voluntary muscle. Death of cardiac muscle 
precedes that of the voluntary. 

The blood-pressure at first increases and then falls. The 
increase is due to an excitation of the vafio-motor centre, the 
muscles of bloodvessels, and the cardio-motor ganglia. The 
fall of pressure is caused by an action of veratria on the 
endings of the depressor nerve in the heart, which inhibìts 
the vaso-motor centre, and by a subsequent paralysis of it. 

Small doses increase the respiratory frequency by peripheral 
excitation of the pneumogastrics. Large doses reduce the 
number by a paralysis of the respiratory centres in the 
meduUa. 
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The blood is leas coagulable, and the drug ìb elimìnated by 
the kidiieya. Large doeea contract the pupila. The temper- 
ature falla after the admioietration of the medicine. 

Action upon Man. 
Iq shape of a salve it exeitea a feeling of wai-mth, a burn- 
ing prickly seiiaation, redueaa, and a state of heightened 
sensibility. Upon the niacoua membrane of the nose it 
caiiaea very great sneeziug, flow of teara, burning followed 
by coryza. Wlien taken iuternalìy the taste is sharp, a 
grating senaation in the throat, burning in the stomach, 
vomiting, diarrhcca, the atoola being bloody, pricking aenea- 
tion over the body, the pulae and arteria] tension are leas, 
the temperature ainks, the respirations are slowed and aome- 
times inereased, the activity of the skin and kidney is greater, 
with collapse and tremblinga. 

Action in Disease. 
It haa been recommended in acute articular rhenraatiam, 
pneumouia, dropay, and nenralgiaa. Except in the latter 
diseaae it haa been superaeded by veratrum viride and other 
more appropriate remediea, vFhich cure without the great 
gaetro-inteatinal irritation. It ia stili used touaiderably in 
ueuralgia in the forni of an oiutment, where ite probable 
power to diminiah aeusibility cornea info play. As a counter- 
irritant, in spinai and other aifections, it ia sometimes uaed. 

ACONITE. 

Sohroff, KentDÌFB dw Acoiiit. ; Sohula, De Aconilini EffecUi ; Ott, Pliyaio- 
log, Aci. of Ljcoctonia ; Murray, M, J., Pbysiolog. Act of Acooitiii and 
Capellina, InuugiirHl Prize Thesis, lS7[i ; Hottot, de l'Anatomie et de la 
Pbysiologie, 18iJ4, IIB; Liegeois et H otto t, Juur, de la PhjaioÌPg. 1861, 520; 
Bohm und ■Warlmann, Fiek'e Arbeiten zweile Liaferung ; Bohni, Studien 
uberHerzgifte; WejlBnd.Kckhard'sBoitrage, fùnf band; Lcwin, RoaBnt''ar« 
Contwlblatt, No. 25; Boehm und Ewers, Arohiv fQr Ex. l'ath., voi, ii, 385; 
Nnnoely, Proceedings of Roy»! Souiuty, 18tì9-70 ; Guillaud, Am. Med. Jaur., 
voi. \xiì; Hsrley, Am. Med. Jour,, voi, lui ; Oulmont, Boston Med. Jour., 



In aconitum napcllus therc are the alkaloids aconitia and 
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napellina. Wright states that it also contains picraconitin. 
In aconitum lycoctonum, there are the alkaloids lycoctonia 
and acolyctin, the latter being napellina. Wright states 
that the aconitin of aconitum napellus seems to be wholly 
dissimilar to the crystallizable alkaloid of aconitum ferox, 
pseudo aconitin, although the two are doubtless similar in 
properties. Picraconitin is not identical with Broughton'e 
atisin, obtained from aconitum heterophyllum. Wright in- 
clines to the belief that it is uot improbable that lycoctonia 
and napellina are alterati on-products from the action of 
chemicals on crystallizable aconitia. Physiologically, lycoc- 
tonia and napellina are distinguishable from Merck's aconitia 
by having little or no action on the heart of the frog, whilst 
affecting profoundly the nervous system. 

Action on Loweb Animals. 

Aconitia in frogs causes fibrillary contractions of the ab- 
dominal muscles, which graduai ly extend to ali the muscles 
of the body, respiration is interfered with, and paralysis 
ensues without previous general convulsioos. 

Hottot and Liegeois believe that aconitia first kills the sen- 
sory centres, second, the peripheral ends of the sensory nerves, 
third, the sensory nerve-trunks, and the motor ganglia, but 
not the motor nerves. 

According to Boehm and Wartmann, it either kills or 
does not the motor nerves, depending on the frog, decreases 
the reflex excitability of the spinai sensory ganglia, which is 
the cause of the total paralysia of ali voluntary and reflex 
movements ; the reflex excitability is reduced through a 
spinai action. Guillaud states that there are three periods 
in aconite-poisoning, contraction, resolution, aì\d muscular 
death, that it always causes convulsione, that it essentially 
acts on the spinai and meduUary centres, tìrst augmenting, 
like strychnia, their excito-motor functions, and then para- 
lyzing them. It paralyzes successi vely the sensory and 
motor nerves and muscles. In the brain the centres of voi- 
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untary movemeiit are much enfeebied, biit the sensory cen- 
tres are iotact. 

Oue of my pnpila, Dr. J. M. Murray, iu a very exteiidetl 
series of" experiments with acoiiitia of Merck and Dapellina 
of Trommadorff, fouud that aconitia, as a mie, paralyzed the 
motor nervee, that it paralyzed first the ends of aensory 
tierves, thea their trunks and spinai sensory ganglia, and did 
not aet on striated musc^les. 

Weyland stated tliat aconitia prolonged muscniar contrac- 
tion like veratria, bnt iieither Boehm and Wartmann nor Dr, 
Murray could obtain a similar reenlt. Aoeording lo Dr. 
Murray, napelliua aeted very much like aconitia, but the for- 
mer did not aftect the frog's heart and seenied more poison- 
0U8 thah aconitia in equal doses. 

Ili froge it aocelevates the heart for a moment but soou 
elows it, making its action irregutar and finally arresting it 
in diastole. In rabbits and cats -the heart ia slowed, while 
the arterial tenston sinks after a previous dose, whieh doee 
not take place in doga. The heart runa very rapidly uear 
deatb. llow aconitia aota on the heart is stili undecided. 
Ascharumow thonglit that it reduced the pulse by an action 
on the cranial iuhibitory eeutre, but Boebm, Wartmann, and 
Murray bave aeen no auch reeult. It jiaralyzea the pneu- 
mogaatric and finally the vaao-motor eentre in the brain, both 
to direct and iudirect initation. Aconitia, napellina, and 
lyeoetonia, atl produce a delirium cordJa, that is, the heart 
beata slow and fast, the arterial teneion rises and falls with- 
out any posaibility of prediction. After deatb tbe cardiac 
muBcle ia electrically unirritable In the intravenous injec^ 
tioua towards tlie heart, there is at tìrat a pauso in respira- 
tion, then violent niovementa of tbe cbest, after which the 
breathing becomea regular and rednced in freqneney by an 
Action on the centres of reapiratioii. 

After death the blood ia fluid. 




Oa Man. 

When swallowed it produees a peculiar prickling feeling 
in the toiigne and generalljin the mouth and throat, deter- 
niination of lilood to the head, tension and peculiar paìn in 
the temperai region, headache, paìn in the epigaatric region, 
sometimes vomiting, decrease of temperature and diminish- 
ing sensibility, ivhich bcgina with formication in the tips of 
the fiugers and toee, ending with insensibility. It cansea in 
the whole region of the trigemiiius a peculiar pain, which at 
first is vague but at lengtL beeomcB Constant. Sometimea 
stupidity and wideiiiug of the pupil occura. Later there 
eneuea Iosa of j>ower to aee and apeak, trembling, vertigo, 
weakneaa of lega, reapìration ìa laborioua, and aaphjxiamay 
result. The pulae whiuh in the begìnning waa increaaed 
ainks to between forty-five and tìfty per minute. It U email, 
weak, and irregular. The face ìb pale, clamray aweata enaue, 
and there is great anxiety. Oonacìouaness remaina without 
the leaat diaimaition to aleep, but there ia at timea light de- 
lirium After a few gaaping reapiratiuns and great proatra- 
tion death followa, aometimea with convuleiona. The uri- 
nary aeeretion ia increaaed. 

Action is Disease. 

It ie employed in neuralgia, tetanua, rheumatiam, cardiac 
hypertrophy, aortio aneuriani, and fevers. 

In neuralgia, eapecially trigeminal, it probably acta by be- 
nnmbing the peripheral ends of the aenaory nerve. 

The reduction of temperature, diapboreaia, and diniinution 
of arterial tenaion and pulae expiaiu ita efficacy in fevers 
and rheumatiam. 

When there ia cardiac hypertrophy and the beart ìa acting 
violently and foreibly, cauaing diaturbance in the circulation, 
aconite act.s by alowing ìt and redueiug ita force and the ar- 
terial teusion. 

In aortic aneurism ita power to reduce the cardiac force 
and arteria! tenaion is of great iniportance. 
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It act8 in tetanua by (]imiiiation of the reflex excitability 
of the spinai cord, 

Dr. Fothergill tìrst DOticed that the heart of a frog etopped 
by acottite cao be made to beat again by the administration 
of digitalis 

Dr, Murray, who experimented on cats, found that after 
the adininiatration of digitalis you cau adminiater ten tiraea 
the lethal dose of aconito, and then yoa are unable to com- 
pletety arrest the heart. Digitalis ahould undoubtedly rank 
high among the autidotes in acouite poiaoning. 

DIGITALIS. 

Traube. Gesaammelte Beitrage, 1871 ; Vulpian, Comp. Kendua, 1855; DIclc- 
eiiBon, Medk'o-Chirorgica! Transact., 1856; Winogradoff, Virchow's Ar- 
6hiv, bd. 22, p. 457 ; Acfanmiann, Deutache Klioik, elfter bd., 1873 ; Boldt, 

\ BcliTnidt'a Jnhrbuclier, 1872, p. 20; Meyer, Untorsuch., bus dem Physiol. 

' Irtbor. in Zllriirh, 186» ; Fothergill, Digitalis ; Brunton, On Digitnlis, 1868 ; 
Ueyer und Brunton; Journal of Anatomj and Fhyaiology, vii, 153; Stan- 
nius, Archiv f. Physiolog. Heilkunde, x, 177; Slanniui, Arcliiv vnn Beìl 
und Aiitpnrelth,xii, 15tì ; Blasiun, Fitk'a Arbeiten, Erste Lieforong; Nasse, 
Bi'ltr&ge zur PhyBÌ<ilogie dor Darmbewegung, 1866; Meihuizen, Pflflger's 
Aruhlv, vii, 201; Weil, Archiv f. Anat. und Ph.vsioli.gie, 1871, 253; Lor- 
raln, JmirnalderAnatQmieet Physiologie, 1870; Von Bez.dd, Ueberdieln- 
nprvHti'in de» Herztna ; W. A. Hammond, PhvBiolpg. Momoirs; Helden- 
hain, Pflùger Arehiv, v, 40-47; Scbmiedeberg, Beitràge zur Anatomie u. 
Physioliigie ala Festgabe Cari Ludwig ; Bina, London Praotitioner, Aprii, 
1871! ; Otto, Centralhlatt, 1876, No. 1 ; Kohnhorn, Boat Med. Jour., July, 
1876 ; GrùtEner, Pflilger'a Archiv, 1875, hefl 6 und 7 ; Brunton and Power, 
Cantrnlhlatt, 1874, p. 498 ; USrz, Dragendurff's Juhreabericht, 1S7S, 5S2. 

This dru^ coutains the followìng aubstanees, according to 
SchmiodebergL Digitonin, a aubatance very niueh like aapo- 
nìn, which haa been ao ably worked up by Kohler ; digitalin, 
iiiBoluble in water and the active element of " Hoinolle'B 
digituliii ;" digitalin, eaeily eoluble in water, the chief ele- 
ment of German digitalin; digitoxin, the most active ele--^ 
ment of digitalis; it fornis a great part of Xatìvelle'a digi- 
talin. Koppe haa shown that digitoxin, digitalin, and digi- 
tftlein aro qnalitatively alike in phyaiological action, but that 
digitoxin ia the niost energetìc. 




Action on Lower Animals. 

It bIowh and finally stopa the l'rog's bearfc in diastole, the 
retardation being aometimcB preceded by au acceleration. 

In rabbits, cate, and doga it produces daring the first 
stage diminished pulse-rate with an elevation of arterial 
teneion, dnriug the second stage kiwering of pulse and blood- 
preasnre, and during the third stage the pulse-frequency ia 
very great, wifb a very low pressure in the arteria! syatera. 

The diniinution of the nuniber of beata of the heart ia 
caused by a centrai and periphera! exeitation of the cardio- 
inhibitory apparatus, whilat the snbaequent jiaralyais of the 
sanie explaina the great cardiae freqneney. The fall of prea- 
anre ia due to lesseneti nuraber of the contraefiona of the 
heart, there beìng lesa hlood throivn into the arterial aystem. 
The cause of the increase of hlood-preaaure ia atìll sub Judiee. 
After aeetion of the cervical portion of the apinal cord, 
Trauhe and Bohni saw no rise of preaaure. Boldt, when ex- 
perimenting with froge, saw the bloodressels eontract and 
Bubaeqnently dilate. 

Ackerraann aaw a rise of arterial tenaion after aectiou of 
the cord, 

Digitalis in medium doses inereases the activity of the 
inhibitory and excito-niotor apparatus of the heart, and 
produeea contraction of the capillariea, probably through ex- 
eitation of the vaeo-motor centre in the brain. 

Digitalin increaaes at iirst the niuacular contractions of 
the heart, whieb contraction ia prolonged aa in the tetanie 
state, and at last it becomoa rigid, Thia happens with large 
doses in froga. 

It increasea the tìow of saliva by centrai exeitation of the 
chorda tympani, whicb it does not paralyze. 

The whole inteatinal tract is thrown into a state of con-, 
traction by it according to Naase, It reduces the reflex 
excitability by calUng into increaaed activity Setschenow'a 
centre. Large doaea, when introduced hy the vein in warm- 
blooded animala, cause convulaìons by the cardiae paralyaia. 
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The relation between the aetivity of the heart and the 
nervoua system in warm-blooded animaia Ì3 mueh cloaer 
than in cold-h]ooded animals, where we ha ve no eonvulaiona. 
Aceording to Ackermanu, it increasea the temperature 
externally and dimiuishea it internally. It acts as a diuretic 
by produeing alteration in arterial teneion. There is no 
diret;t action on the kidney a structure. It prolongs mua- 
cular contraetiou. 

On Man. 

Digìtalis produces two kinds of elì'ects. In one there is in- 
ereased aalivary secretion, vomiting, colie, aiid diarrhcea; in 
the otber haliueination, dryneas of the mouth, nauaea, dilata- 
tion of the pupil,vertigo,headache,diaorderof vision, ohjeets 
seemiug eolored,and mainly in both caaea great irregularity 
of the heart. The pulse is at first slow, then faster, the 
aceeleration aometimea being previous to the retardation. 
Sphygraographic atudies show increased arteria! tension. 
The quantity of urine is inereaaed, the urea, chloridea and 
earthy phoaphates dirainished. It acta aa an antaphrodiaiac 
by depresaiug the centres of erection in the spine diseovered 
by Goltz. 

Action in Disease. 

Digìtalis is uaed in the foUowing diseases: dilatation and 
hypertrophy of the heart, valvular diseaee of and palpitation 
of the heai-tf in delirium tremens, to promote secretion of 
kidneySj'and in fevers aa an antiphlogistie. 

In dilatation of the heart it is eapeeially suitable, acting 
here as a tonic,that is, causing the heart to contraet more 
compietely, and thus establisbing a groater nutritional ìnter- 
change of producte between Ùie tiasnea and the blood flow- 
ing tbrough thera. 

In hypertrophy of the heart without valvular diseaee, the 
cardiac contraetiona are autBcìent to expel the contenta of 
the heart without any aid of digìtalis, in faet digitalia would 
he contraindicated. 
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In valvular disease, certainly digitalis haa no effect on the 
lesion. -iàgtt it cau only act by the eftect on the miiscular 
walla. WLen th« heurt eoniniencea to hjpertrophy t'rom 
valvular trouble, digitalis reinforcea the eoittrat^tile power 
and enablea it to overeome the ohstruetion and i^etablish a 
rhythmieal and uniform actiou of that organ. Hypertrophy 
and diiatation are the resulta of valvular diaeaee, and the 
prognoais dependa greatly on which takea piace. 

In mitrai obatruL-tion the Lilood regiirgitates info the pul- 
monary veina, the lunga become gorged with blood, aeration 
ìa imperfect, whicli eauses dyspncea. This obatruetìon 
cauaea the right ventricle to bave eonimencing hypertrophy 
of its walls. If now the tricuspid hecomes aftected, then 
the veine are involved and di-opsy results. Here dijditalis 
does good by increasing the contractile power of the right 
ventricle. 

In mitrai obstruction the weight, like in mitrai regnrgita- 
tioD, hangs on tbe right ventricle; to that end wegive digi- 
talis to increase ita driving contractile force. 

In nortie obstruction we get natnrally a commeueing 
hypertrophy of the left ventricle. Digitalis acta by increas- 
ing the force of contraction of the left ventricle. 

In aortic regurgitations, on the diastole, the blood flowa 
back fi-oni the aorta and through the mitrai valve. Here 
there is an increase of distensìon and neceasity of inoreased 
and sustained contractile power, which eauses enlargemeut 
aud thickening of the ventricle. But the aorta is liable iu 
thia diaease to undergo inflammat.ory ehangee which weaken 
the arterial coats. Heuce iu increasing by digitali» the 
already atrong ventricuiar contraction, you run risk of rup- 
tui'iug the aortic coata. Here digitalis is not nsed, as a rule. 

In diseaae of the right side of the heart digitalis is of no 
avail. 

In fatty degeneration of the heart the digitalis wonld in- 
crease the contractile force of the heart, but the contraction 
of the eapillariea wouid he antagoniat.ic to this force. In. 
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each case it must be decided whether the increase of eon- 
tractile force of the heart counterbalances the increased 
resistance by capillary contraction ìnduced by digitalis. 
Dìgitalis should always be used in these cases vvith great 
circumspection. 

In shock the drug undoubtedly acts by strengthening the 
heart, and necessarily the other functions of the nervous 
system dependent on it. 

As an antipyretic it is used to lower the temperature. 
Binz explains this action as follows: The elevation of arte- 
rial tension drives the blood froni the hot interior of the 
body to the cooler skin. By increasing the rapidity of the 
blood, it Comes oftener in a given lime in contact with the 
ambient air in the lungs and skin, and thus the body be- 
comes cooler. 

In palpitations this drug is especially useful, by making 
the heart's action rhythmical through its action on the car- 
dio-inhibitory apparatus. 

The increase of the arterial tension by this drug makes it 
dangerous where atheroma of the arteries exists, lest rup- 
ture of the arteries in the brain or elsewhere takes place. 

Digitalis acts as a diuretic by the elevation of blood-pres- 
sure. It has no direct action on the glandular structure of 
the kidney. 

AMMONTA. 

Bohm und Lange, Archiv f. Ex. Path., 1874, p. 864; Preyer, Die Blut- 
krystalle ; Koschaloff und Bogomoloff, Rosenthal'tì Centralblatt, 1868; Bence 
Jones, Philosophical Transactions, 1861 ; Funke, Pflùger's Archiv, bd. ix, 
p. 426; Eulenberg, Die Lehre von dem schadlichen und giftìgen Gasen ; 
Feltz et Bitter, Journal de l'Anatomie et do la Physiologie, 1874; Billroth, 
Archiv f. Klin. Chirurgie, bd. vi, p. 421. 

Action on Lower Anima ls. 

The salts ali act alike, although not in the same degree. 
They produce convulsions of ali the voluntary museles whieh 
are spinai. Large doses cause death through spasms. Im- 
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mediately Bucceeding an injectìon into the veins there is a 
Btoppage of the respiratory movementB, lastiiig for a few 
Beconds, and with moderate dosea a great rapidity of the 
respiratory movementB without previoua arrest. Large dosea 
bIow and then increaae the numhep of reapirations. The 
arterial tenaion, after sinking, temporarily rlsea, then gradu- 
ally falla, and aoon ia below nonna! The cauae of the low 
presBure la not throngh any action on the vaao-motor centre 
in the brain. The pulsatioiis follow the blood-preasure, rising 
with it to a certain degree. There ia no acceleration of tho 
palee after aection of the cord, whieh niakea it poaaible that 
the drng throwa the aeeelerators into action. Feltz and 
Ritter fouiid that the blood of the dog poiaoned by ammo- 
nia waa deficient in the naual amount of oxygen, and that 
it refuaed to abaorh it. They observed none in the hreath, 
and Lange tbinks that possibly with carbonio acid it forma 
urea. Increaaing the dose of this drug causes a fall of arte- 
rial tension to the abscisaa, with stoppage of the heart. The 
irritation of the endinga of the vagì in the lunga by it arreats 
the respiratory niovementa. Bence Jonea found tbat ammo- 
nia increaaed the acìdity of the urine, and thought that it 
was excreted in the forni of nitrie acid. 



On Man. 

When inhaled it irritatea the naeal mucoua membrane, 
increases eecretion of teare, causes by reflex action, cloaure 
of the glottÌB, eough, and difficulty of breathing. If con- 
tinued, snflbeatìon takea place or inflammation of the respi- 
ratory paseages. The pulac may be amali, jrregular, and 
ftccelerated. 

Whcn taken intcrnally there is burning in the throat, a 
peculiar feeling in the head, warmth in the stomach, puiae 
more frequent and stronger, increase of urinary and cutane- 
oua secretion. Large quantities cause an inflammation of 
the digestive tract, vomiting, diarrhosa, dyepnaia, cramps, 
and death, with stupor. 
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Action is Diseabe. 

Tliis drug 13 uaed aa ve^icatit or irritant ìd etfaape of a 
liniment, as a etimulant iu astbenìc fevers, ìd alcohoHc and 
cbloroforni-TjarcosÌB. 

In fevera the Buatainiiig of the circulation ìs the main 
point in relief. 

In narcoBÌB ita stimulant powera set the respiratory appa- 
ratu3 iuto motion, aud excite the brain and nerves. 

Ìd bittìs of ineetJts it neutralizes the poÌBOii. 

It haa been used in snake-bites. but beyond the atiniula- 
tion of the circnìatory and nervous ayatenie it hae had no 
great efiect. 

ALCOHOL. 

Rjpgel, Dpulrehes Archiv fiir Klin. Med , 1873; Brunton, Pmctitìoner, 
187(1; Benee Jones, Philiisophieal Tr«n.=Hclions ; Dupré, PrHclilioner, voi. 
x; Rithardson, Med. Times und Gazetle, voi. 2; Siibbutir, Si-hmidi'a Jrthr. 
bÙL-her. 1872, bd.cliv; Riogcl, Deulsthn Klinik, bd. 12, 1873; BinB.VÌr- 
chow'B Arcliiv, Ko. 51, p. 153; Binz-MBÌnzar, Virehow's Arehiv, No. 53, 
p. 52Si KNn|ro,TÌrch<:w'B Arehiv, No. 49, p. 265; Duvifl.TranpaoLof Am. 
Ued. ABBuciHt.,1856; Lii«eHnH and AlbiTtnni, Lo Sperimentale, tome xiiv; 
Bouvier, PBiiger'a Arehiv, U, 870; Oberrier, Pfliiger'g Arehiv, 11, 494; 
Brown-Séquord, Journal de Ih Phji'iulogie, 1859, p. 467 ; Ansilo, Stimulanta 
and Nurcutics ; Bócker, Beitràge zur Heiiltunde; Hnmnmnd, Phyi^iolo^cal 
Memoire; Ford, New York Med. Journal, Jan. 1872; Dogiel, Pfluger's 
Arehiv, bd. Tiii, 1874; Bina, Practitioner, May, 1876; Binz, Centralblatl, 
1875, p. 371 ; Schreidt, Cenlralblatt, 1875, 371 ; Heiibath, Centralbl«tt, 1875, 
687; Lewin, Cenlralbliitt, 1874. 



Action on Lower Animals. 
In the frog ìt cauaes reatleasneas, the reapiration and heart- 
beat are accelerated, then alowed, the reflex excìtability is 
lesaeued by aii action on the nerve-centres, foliowed by beight- 
ened retlex excitability, and finally complete insensibility to 
external agents occurs with arrest of the heart; the muscles 
and nervea preaerve their irritability. In warni-blooded 
animala it produces a state of excitement, with muscular 
prostration, aholition of intelligenee, and immobility to ex- 
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terna! agenta. In doga after recovery, there is atupidity and 
tìmidìty, witli incomplete paralysia of the posterior ex- 
tremitiea, their arterial tension being at iii-st elevated, and 
then reduced. The vaao-motor centre during the reductiou 
of presaure ia inexcitable, which wauld lead to the conelusion 
that the elevation of arterial tension waa due to ite stimula^ 
tion; the heart-beat ia increaBed,then deereaaed, and finally 
augmented. One of iny pupìla, Dr, R. M. Smith, injected a 
drachm of aleohol diluted iiito the jiiguljir of cata towards 
the heart ; bere the pulae rose greatly, and remained above 
normal, whilst tbeblood-preasure teli during the first minute, 
rose greatly during the next, and in five minntea fell below 
norma], and remained there. It increasea nrinary and aalì- 
Tary aecretion. 

On Man. 

It exeitea first the certjbrnm, then the cerebellum, then 
the rnedulla spìnalis, finally the medulla oblongata, after- 
warde depreaeing their funetiona. 

During the stage of excitement, the brain is hypenemie, 
whilst iu the depression there is aniemia. 

It redutes the temperature, preeeded at times by a slight 
rise. On persons used to the drug, it exerta hardly any etìéct 
on the beat of the body. "When pure aleohol is ingested, it 
leavea no taint to the breatb, which if observed ia due to 
fuae! oil or the ethera. It is mainly oxidized in the body, 
forniìng finally carbonic acid and water, wbieh products 
are excreted by the lunga. It may be excreted aa aicohol 
by the kidneya and skin. It reduces the amount of urea in 
the renai excretion, and the carbonio acid given oft" by the 
lunga. l>r. Hammond has shown that on a diet through 
which he lost weight, when aleohol was added he gaìned 
weight. This fact, taken in connection with the oxidation 
of thia Hubstance in the body, like other fooda, cause it to be 
a true food. During ita corabuation, it, like other fooda, givea 
ufi' beat. Binz atatea that one cubie centimetre of aleohol, 
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during Uh combuation, gìvea off eiiough beat to elevate the 
temperature of seven litrea of water 1° C. 

Action in Disease. 

This drug ia used in asthenic and eruptive fevers, shock, 
pueuraonia, tuberculosia, delirium tremeos, dispepsia, aiid aa 
a geDeral Buataiuing agent in proatration of any kind. 

In fevers it acts by ita atiniulant action on the iierves and 
circulatory apparatus, with the reduction of temperature, 
and aerving aa a nutrieut. 

In shock it arousea the half-paralyzed nervea into action, 
eìther by a direct action on the nervea, or by increased car- 
diac activity. In tuberculoaia ita nutrient and atiniulant 
qualitiea come into play. In dyapepsias it stimulatea the 
Btomach, in neuralgiaa aileviatea by ita anseathetic prop- 
erty, and in ehronic diseasea it acta mainly as a concentrated 
food. 

STRTCHNIA. 
Heinemnn, Arohiv f. pHth. Anat., bd. sxiiii ; Mnyer, Wienpr Med. 
Juhrbiiuli., 1871 i Nusse, Beitràsf zur DHrmbeweggngen ; Cloetlu, Tirchow'a 
Archiv, siiv, 860; Kuiide, Yirchow's Archiv, iviii, 337; Uspensky, 
Dubrtie'e Archiv, ISeS, p. 622 ; W. H. Khipp, Innugural PHeb Thesis, Uni- 
vereity of PennsylvatiiH, 1876; Richter, Zeitsclirift f. Rat. Med., 8, xviii; 
Bofebach und Jochelson, Phiirni»colog. Unterpuch ; Filebne, Dubdis'e Ar- 
chiv, 1873, NoB. 3 and 4; Bernard, Le^onssurles SubotanceBTosiqllea; Yul- 
pian, Archivea de PhjEiologie, 1870 ; Steiner, Dubi.iE's Archiv, 1874, No. i; 
Ebner, Virthow-Hieh'B Jahresberieht, 1870, 868; Sohiff, l'fluger's Archiv, 
1871, p. 229; Buchcim. Pfliiger'a Archiv ; Falk, Dra^endorff'p Jahreabericht, 
1874, p. 489; Gorochofzeff, Dragendorff 'a Jahresberii^ht, 1874, p. 489; Hei- 
denhain, Pflùger'a Archiv, 1876. 

On Lower Animals. 
It increases the reflex excitahility of the gray matter of 
the spinai cord, and produces eonvulsions of a spinai origin, 
Artitìcial respiration, byprodueing apncea, ia able to prevent 
or palliate the eonvuisions of atrychaia. It does not paralyze 
the motor nervea. The cause of death in froga ia exhaustion 
of the excitability of the spinai cord, in warm-blooded animals 
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RBptyxia. In the frog the coiivulBÌona are brought out by 
the least irritation of aensory nervea, and there is a series of 
convulsive tremblinga of ali the muscles of the body. If 
the con vili 810118 are frequent, the s{iiiial cord ia exhauated, 
and the animai toaea ali reSex action. In warm-blooded 
animala the eonvulaiona oceur apontaneoualy, but ean he 
excited by touch. 

In froge the heart ia alowed by an action on the ganglia of 
the ainus venoaus (Steiner and Klapp). In warni-blooded 
animala the beart ia aho lesaened iu rapidity, but not by an 
action on the cardio-ìnhibitory apparatua aeated in tbia 
organ ; the blood-preasure riaea greatly, partly by direct stim- 
ulation of the vaao-niotor centre in the brain and the BÌm- 
ilar centrea in the apinal cord. 

The pupiliadilatedjwbichSehiffatatesiadue tothecrampa 
cbariging the blood-gaaea, whicb act on the pupil, Klapp statea 
that it iucreasea inteatinal peristalaìa. 

AcTios ON Man. 
In amali doaea it is tliought to increaae the appetite and 
aid digestion. In larger doaea it producea great senaibility 
to external impreaaione, reBtlesaness, atiffnesa, formieation, 
the special aenaea are exalted iu fnnetion, tremblinga, then 
triamua, opisthotonoe, and tetanua ensue, during wbicb re3- 
piratory and cardiac action are imperceptible, the face is 
blue, and the eyes bulge cut of their aockets, Theae eonvul- 
aiona are excited by touch, and are repeated till the peraon 
dica of aaphyxia. It ia excreted as such by the kidueya. 

Action ih Disbasb. 
It ia uaed in atonie dyapepsias, in paralyaìa of the nervea of 
the apecial aenaea and in paralysis of motor or aensory nervea 
of the spinai tract, and in reflex paralyaìa In the atonie dya- 
pepsia ita action niay be explained by atinmlating the nervea 
going to the atòmach. In paralyaia of the nervea of the 
apecial aenaea it excitea tbeir centrai origin, and in the apinal 
and reflex paralyaia excites the apinal ganglia to activity. 
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BROMIDE OF POTASSIUM. 

DHm.mreUe et Pelvet, Centrili bintl, 1967 ; Labordo, Arrhives de Pliysi- 
ologie, voi. i, 588, JafiS; Ealenbert; a. GiiUin.m. VÌri:huw'B Archiv, ili, p, 
91; Lewiiky, Tirchow's Archiv. Iid xU, p. 183; Sthoiiten, Arohiv der 
Heilkunde, xii, 2, p 87,1871; Weil, Reifhiirt's Archiv, 1861, p 271; Bile, 
Am. ML'd. Jmirnal, July, 1868; H P. Bowditch, Biialon Med. Hnd Surg. 
Jour., Oct. 18(i8 ; Amory nnd CUirlin, Bromide of Polassium ; Bartholow, 
Tha Bniniirtes; Qoinclte, Ruicherfa Archiv, 1868, siv, 168; Stoinauer, Vir- 
ehow's Artliiv, bd. lix, p. 65 ; Kr'wz, Archiv f. Ex. PhI., bd. 6, 1 and 2 
hefl; Nunnalpy, Praclitioner, 186(1, p 347; Glover, Edinburi;h Moiiieal 
JournRi, 1842; Voiflio, Artliivra Gericralc, Junvior ot Pevrier, 1878. 



On Lowbr Animals. 

Subcataneoualy in frogs it causes fibrillary eontraction of 
the muaeles at the point of iiijectioii, where the iimscIeB may 
even beconie tetanic. At length there ia a lo8s of niovement 
in the posterior extremitiea whicli extenda to the aiiterior 
exlremities. Finally there is complete abolition of ali aeusi- 
bilìty, whilst the voluntary moveinenta perdist. It abolishea 
reflex action by paralysis of the spinai aenaory gauglia and 
Setecheuow's centrea. It reduces the t'requeney of the heart, 
causing arreat in diastole. In rabbita it increases the pulae 
and lowera blood-preaaure. The effect of Iosa of senaibility 
may be the reaaon that the vagua allowa the heart to rnn 
faater, aa the nerves of aensation alwaye keep it in a tenie 
Btate of aytivity. Thia would be an intereeting question to 
work out The capillariea are atated by some to he con- 
tracted, by others to be dilated; the ditference in resulta 
being probably the stage of poisoning atudied and the dose. 
It slowB the respiration and cauaea death by arrest of the 
respiratory centrea. The tetanic eiìecta obaerved in froga 
Beem to be due to inereased muacular irritability. It redueea 
the temperature, and is excretcd by the kidneys. saliva, and 
skin. It ieaves the amount of urea leaaened or unchanged, 
but increaaes the coloring, acidity, phoaphatea, chloridea, and 
oric acid ; the carbonio acid given off by the lunga ie de- 
creased. 
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Krosz States that the metal potassi um paralyzes the car- 
diac muscles, causes retardation of respiratìon, reduction of 
temperature, paraljsis of the nerves and muscles ; that the 
bromine produces pharyngeal anaesthesia, exanthema, and 
also slows the heart. 

On Man. 

It produces a drowsy feeling, tiredness of the muscles, 
ansesthesia of the pharynx, odor of bromine in the breath, 
diminishes the pulse and arterial tension, decreases the sali- 
vary secretion and temperature, makes the gait uncertain 
and memory poor. Krosz saw no contraction of the blood- 
vessels of the retina. When given in large doses bromism 
occurs, which is of two forms, the rapid and the slow. In 
the former there is considerable difficulty in the gait, falling 
of the eyelids, sleepiness, headache, diarrhoea, handwriting 
is tremblingly made and words are omitted ; the tongue is 
red, dry, and large; there is great thirst. In the slow forms 
of bromism delirium appears accompanied with hallucina- 
tions, ideas of persecution, violence, ataxia of the extremi- 
ties, and difficulty in speaking, or there is great stupidi ty, 
vision and hearing are enfeebled, memory is blunted, and 
the patient has ali the symptoms of a drunken man except 
the ansesthesia of the skin. It depresses the sexual func- 
tions. 

Action in Disease. 

This drug is mainly used in the treatment of epilepsy, 
chorea, hysteria, tetanus, and spermatorrhoea. 

In epilepsy it acts in high doses by suppressing the play 
of sensory impressions on the cerebro-spinal axis, and proba- 
Wy by vaso-motor contraction of the bloodvessels of the me- 
dulla. This action also explains its eftect in chorea, hys- 
teria, and tetanus. 

To explain its action as an antaphrodisiac the diminution 
of the reflex excitability of the spinai ganglia (Goltz's gan- 
glia) with vaso-motor contraction are sufficient. 



ACTION OF MEDICINES. 



LOBELIA. 

Ott, Phvfiolog. Action of Lobelina. 

Lobelia inflata containa aii alkaloid calleci lobelina. 



On Lower Animals. 

It produc-ea Iosa of voliintary moveraent and tio-ordiiiation, 
paralysia of niotor uerves, lesseiied reflex power of the spinai 
cord ; it haa no action on either the sensory nervea or the 
etriated muselea. The pulse is at firat slowed, then increaaed 
bejond norma!, which is due to an action on the cardio- 
niotor ganglia, supposi ng that atropia paralyzea the inhibi- 
tory ganglia. The arterial tension is temporarily depressed 
and then increaaed, the iuei-ease being due either to excita- 
tion of the peripheral vaso-motor system or the spinai vaso- 
motor centrea. 

Large dosea paralyze the vaso-motor in the ^^ain and the 
pnenmogaatrica. It acceleratea the respiratory movemente 
by an excitation of the pulmonary enda of the pnenmogaa- 
trica; Hubaeqnently it reducea the respiration. It lowera 
the temperature. 

Os Man in Health. 

It eauses burniiig in the throat, nauaea, emeaia, inuacular 

weakness, pnlae weak, akin cold and perspiring, purgation 

niay occur, treuibling, agony, inaenaibility, and convuleiona, 

ending in deuth. Lobelina haa the same action aa the root. 



Action ik Diseahb. 
It is principally iised in asthma, dyapepaia of a nervous 
origin, bronchiai spaam, and as an emetic in pertuaais and 
tetanus. IIow it relievesin aathmaia notdecided. Ita irri- 
tation of the pulmonic terminations of the pneumngastric 
may reflexiy prevent the spaam of the bronchiai tubea. 
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NITRITE OF AMYL. 

Bioh,ird?or , MedifnI Timoa, 1863, No. B91 ; Brutilon, Ludwig's Arbei- 
ten, 1869, 101 ; Wood, H. C, Am. Med. Jour., cxxìt. 39; Bembeim, Pfllt- 
ger'B Archiv, vii, 254 ; Huffmiin, Beichert's Archiv, 1872, 746 ; Pick, Cen- 
trslbluU, 1873, 8G5'| Prejer, Die Blutkryatalle ; Frederitk ii. MHyer, Ar- 
chiv, f. ei. PHlh., bd. 6, 1, U hert; Amez-Droz, Archives de Physiologie, 
1873, #67 ; Aldridge, West Riding Lutiatic Aajluiii Epport, voi. 1, p. 187 ; 
S, W, Milchell, Pliiisdalphìft Med. Times, 1872, p. 2(12 ; Ladendorf, Central- 
blatl, 1875, p. 47; O. Berger, Centralblatt, 1875, p. 668; Buder, Central- 
blait, 1876, p, 719; Burrai, New York Medicai Journal, 1875; Diibney, 
Virginia Medicai Transactions, 187; Filtibne, Pfliigur'a Archiv, bd. ìi, p. 
478; Briinton, Engliah Journnl of Phyaiology, voi, v; Sc'hùllirs, Dragen- 
dorfTs Jabresbericbt, 1874, p. 457 ; Bernheio, Pfluger'a Archiv, 1873 ; Enlen- 
berg, u. Outtmann, Beieherl'a Archiv, 1873 ; Lane, Journal of Diseaaea of 
NervouB System, July, 1877 ; Tan Ermingen, Jouroal of Diaeases of Ner' 
VOUB System, Jiily, 1877. 

On Lower Animals. 

It dimmÌBhes the ìrritability of the motor nerves and 
muecles, and does not affect the eensory iiervee till death. 
ConBcioasnesa remains till near the laat. Loeally it deatroys 
muscular c.ontractility. It diminishes reflex excitability by 
aii action on the spinai cord, Convulsions are alao aeen. 

The arterial teneion is diminished with or without quick- 
ening of the heart's action. The action of the drug on the 
muscular walls of the arteriolea ia tlie cauae of reduction of 
blood -pre saure. The acceleration of the pulae in the rahbit 
is due to diminished irritabiUty of the cardio-inhibitory cen- 
trea. 

The cardiac maacle ia alaogreatly weakened in eontractile 
force. 

Death takea place through asphyxia. It increaaea the 
amount of urine, producea diabetea, reducea temperature, 
and diminishes excretion of carbonio acid. By ari action on 
the blood, the two banda of oxyhffimaglobin become very 
faiiit, and an additioual band appeara in the aame place aa 
that of acid hEematin. It forma a compound with the color- 
ing matter of the blood and preventa the giving oiF and ab- 
Borption of oxygen. It reducea but doea not abaolutely pre- 
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veiit the oxidation of the blood throiigh the respiratory 
apparatile. 

On Man. 

It Inwersthe temperature with at times a prelìminary rise, 
dilates the blood vessela, asin reddeningof the face; thepulse 
rune faster and the arterial tension falla, with wìdening of 
the pupil, peculiar feeling in the head, and dizzineaa, whieh 
may be a result of the low pressure. 

Action in Disease. 

It ÌB uaed in angina pectori a, asthma, migraine, and epi- 
lepsy. 

In angina pectoria it aefa probably by dilating the blood- 
vessela, and allowing the heart to relieve itself of ita apaam. 
The same reaaon wouid apply in migraine with contraetion 
of the arterioles. In asthma without orgaiiic leaioii of lunga 
or heiirt, it niay act by relieving the niuscnlar apasni. 

"When there ia tinie between the feeling of the aura and 
the onset of an epileptic ftt, it can arrest the fit by a di!a- 
tion of the bloodvesaela, suppoaing that the c<invulaions of 
epilepsy are due to vaso-motor spaarn of the meduUa'a 
bloodvesBele. 

Dr, Dubney has proposed it aa an antidote in ehloroform 
poisoning, 

GELSEMIUM. 

Barthliiw, Practitioner, Oclober ; Ott, PhjsioloR. Action of Gelaemiiui; 
Olt, PhyiioloK. AcUon of Qeletmina and GelBeminic Acid ; Berger, Conlrnl- 
blatt, 1875; Ringer and Murral, London Lancet. 1870 and 1877 ; Tweedy, 
London Lancet, June, 1877 ; Burdon-SitTiderson, London Litncet, 1876; R, S. 
Taylor, Richmond and Loiiiaville Med. Jour., 1876. No. (S ; Wormley, Am. 
Jour. of Pharmacy; Sonnenscheìn u. Kobbina, Borichte des DeuUch. Gea., 
Eepl. 1376 i Griiy, Nnw York IUndical Record, I87G, No. 292, 

Gelsemium contains two alkaloids, gelsemina and gel- 
seminic acid, which, according to Professor Wormley, are 
Qnited as gelseminate of gelaernina. 
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On Lower Animals. 

Qelsemina destroys voluntary movement, increases and de- 
creases spinai reflex excitability, produces convulsions, has 
no action on the motor nerves, muscles, and sensory nerves, 
reduces the heart-beat by an action on the excito-motor 
ganglia, and disperses the arterial tension by diminished 
tonus of the vaso-motor centre in the brain, decreases respi- 
ratory frequency by an action on the centres of respiration ; 
the temperature of the body is also reduced. 

Gelseminic acid convulses more than gelsemina, and causes 
a brilliant fluorescence of the humors of the eye ; in other 
respects it acts on the nervous system like gelsemina. Arti- 
ficial respiration will save poisoned animals. 

On Man. 

Gelsemina produces doublé vision, ptosis, want of coordi- 
nation, disagreeable feeling in the head, great muscular re- 
laxation, drooping of lower jaw, tongue stifF, sensation 
blunted, pupils dilated, respiration slow, irregular, pulse slow, 
surface cold and congested, uncousciousness, and death by 
asphyxia. Ringer and Murral state that during the diplopia 
the images in the upper part of the field of vision appear at 
difterent heights, although actually in the sanie piane. 
Locally the drug contracts the pupil, whilst internally it con- 
tracts and dilates it, paralyzing the third pair. The medi- 
cine affects the sixth nerve before the third, as the external 
rectus is the first rauscle weakened. Taylor states that it 
increases the urine and reduces the pulse, respiration, and 
temperature. Tweedy states that it impairs the power of 
accommodation of the eye for near objects. 

Action in Disease. 

It is used in the Southern States in fevers of a sthenic 
type, where the diminution of pulse, arterial tension, and 
temperature aflfbrd an explanation of its value. It has 
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lately been lauded as an anti neuralgic remedy, especially in 
trigerainal affections. It acts bere by diminishing the ex- 
citability of the receiving ganglia. Piano-players' cramp 
and vesical irritability bave been cured by it ; bere tbe same 
reason as in neuralgia comes into play. 

HYOSCYAMUS AND STRAMONIUM. 

Lawson, West Riding Lunatic Asylum Report, voi. v; Oulmont and 
Laurent, English Journal of Physiology, November, 1870; Laurent, Thèse 
pour le Doctorat, 1 870 ; Harley, Old Vegetable Neurotics ; Hellman, Bei- 
trage d. Physiol. wirk. des Hyoscyamius ; Pfliiger, Centralblatt, No. 43. 

Tbeir alkaloids, hyoscyamia and dataria, resemble atro- 
pia in tbeir action. 

Action on Lower Animals. 

Tbey botb act on tbe sympatbetic, in amali doses dimin- 
isbing tbe capillaries, in large doses dilating tbem, conse- 
quently tbe arterial tension rises by small doses and falls 
after largo ones, wbich is not prevented by section of tbe 
vagi. Tbe beart and respiration are increased, tbey blunt 
peripberal sensibility, bave no action on striated inuscle, 
increasing in small doses peristalsis and in large doses ar- 
resting it. Tbe general pbenomena are due to circulatory 
cbanges ; tbey dilate tbe pupil by exciting tbe sympatbetic. 
Small doses increase, large doses diminisb, tbe temperature. 
Botb alkaloids are excreted by tbe urine. 

Action on Man. 

Tbe symptoms of an overdose of stramonium and byoscy- 
amus are like tbose of belladonna. Tbey dilate tbe pupil, 
cause nausea, retcbing, dryness of tbe tbroat, vertigo, de- 
lirium, and rnental excitement. In larger doses tbe pulse is 
in tbe beginning depressed, aftérwards increased. On tbe 
pupil byoscyamia acts greater tban datura or atropia. 
Wbilst atropia and datura in large doses produce an erup- 
tion, byoscyamia rarely does so. Furious delirium witb 
great muscular weakness is generated by datura and atropia. 
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whilst hyoscyamia produces melancholy delirium alternating 
withstupor. 

Atropia and datura paralyze in large doses the rectal and 
vesical sphincters, which hyoscyamia does not. In hyosey- 
amu8 poisoning there are convulsions as well as trembling of 
the limbs. 

Ali these drugs bave a hypnotic action similar to that of 
opium without the constipating eftect. 

ACTLON IN DlSEASE. 

Stramonium is usually employed in eigarette shape to 
relieve the attacks of asthma. 

Hyoscyamus is used mainly as a hypnotic. Both drugs 
are used as an antineuralgic medicament and in the cases 
where belladonna is serviceable. 

CHLORAL HYDRATE. 

Richardson, Medicai Times and Gazette, September 4th, 1870; Labbee, 
Archives Generale, 1870, tome xvi, p. 338; Andrews and Da Costa, Am. 
Med. Jour., Aprii, 1870; Djurberg, Schniidt's Jahrbùch., bd. eli, p. 84; 
Tomaszewics, Pflùger's Archiv, ii, 35; K«jewsky, Centralblatt, 1870, p. 
211; Liebreich, Tageblatt d 44, vèrsam. ; Deutscher Naturforscher u. 
Aerzte in Rostock, 1871; Levinstein, Centralblatt, 1876, p. 272; Mei- 
buizen, Pflùger's Archiv ; Brunton, Centralblatt, 1876,304; Ore, Central- 
blatt, 1876, 485; Bouchut, Centralblatt, 1875, 636; Lewisson, Reichert's 
Archiv, 1870, 346 ; Byasson et FoUet, Jour. d l'Anat et de la Physiologie, 
1870, 679; Simonides, Pflùger's Archiv, v, 665; Liebreich, Practitioner, 
1876; Amory, New York Medicai Journal, 1870; Keen, Am. Med. Jour. 
1876. 

Action on Lower Animals. 

In frogs there is an increase followed by a diniinution of 
reflex action and of respiratory movement, with want of 
co-ordination. When they recover, breathing first becomes 
better, then reflex excitability and power of co-ordination. 
In warm-blooded animals the tactile sensibility is not as 
much aflected as the thermic. On the brain it is excitant 
at first, afterwards depressant and soporific. It increases 
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and then dimìnìshes respiratory action, the movement being 
irregular. It does not affect the motor nerves, and produces 
at tinies convulsions. It reduces the frequency of the heart, 
but not by cardio-inhibitory excitation. It reduces the 
arterial tension, paralyzing the chief vaso-motor centre. 
When a seusory nerve is irritated, Cyon states that the blood- 
pressure falla, but Heidenhain contradicts it. The respi- 
ratory apparatus always stops before the cardiac. The 
pupi! is eontracted, the temperature falls, and the urine is 
increased ; the muscles are not aliected. Chloral acts directly 
on the nerve-centres and not through an action on the blood. 
It is excreted, according to Yon Mering and Musculus, as 
urochloralic acid. ^Vhen the drug is uiixed with an alkali 
in a test-tube, chloroform and formic acid are generated. 
Licbreieh supposed that the bicarbonate of soda in the blood 
acting on the chloral produced formiate of soda and chloro- 
form, the latter producing the peculiar hypnotic action. 
Chloral and chloroform given in conjunction prolong each 
other's action. 

Action on Man. 

It produces sleep and diminishes respiration, pulse, and 
temperature ; reflex excitability is maintained. Death may 
take place either by respiratory or cardiac arrest. Dr. Keen 
has found it to be an excel lent antiseptic. 

Action in Disease. 

It is used to produce sleep, in mania, delirium tremens, 
by its hypnotic action ; to relieve convulsions, tetanus, and 
chorea and eramps by depression of reflex excitability; in 
parturition to relieve pain and relax the muscles. Lie- 
breich states that it is an antidote to strychnia. 



EUTYL-CIILORAL (CROTON-CHLORAL). 

Lisbraieb, CentrHlbl«ll, 1877, 381 | WundelsthmiilL, CentrRiblHtt, 1877, 
9ia; J. V. Mi.ring, Archiv (. Ex, Palh., ili, 186-204; J. V. Mering, Cen- 
tralblatt, 798, 1875; Olt, Atlanta Mudicttl Juurnal, Oeluber, 1874. 



Action os Lowkr Animals. 

In frogs, the cornea loaes senaibility; loss of motion in an- 
teriov extremities, then Iosa of sensibility, of respiratore 
movement, of power fo move the extreniitiee; raotor nerves 
preserve their exeitabiHty ; heart'a movementB are arrested in 
diastole; thruating probe down tbe spine exeites very feeble 
movemeiita. In rabbits the respiration and pulae are in- 
creased by minimum doses. Sniall dosea leasen the respiratory 
frequency, leaving the pulae unehanged. Reflex action of 
cornea is lost, while general sensibility is retained. In large 
doses tbere ia loss of reflex action and complete narcosis. 
"When sensibility is restored, that of head appears last. It 
depreases arterial tension by paralyzing vaso-motor tunica, 
The puiae primarily is accelerated. 

When death occars the breathing is arrested before the 
heart, artificial respiration reatoring the animai. If after 
poiaoning with butyj-chloral the centrai end of the vagus ia 
irrltated there ia no movement of the diaphragm, although 
irritation of phreuie moves it. 



Action os Man. 
In a ehild 2.5 gramniea cauaed sJeep from which the child 
was easily aroused by pinching, 1 he cornea waa ansesthetic, 
even when aleep bad paaaed off; tbe naaal mucous membrane 
was sensitive. In an experinieiit on myaelf I took, by mouth, 
0.32 grarame of thia drug, and in thirteen minutes seemed 
to lapse into forgetfulnesa, and in eighteen minutes took 0,32 
granime more, when in twenty-three minutea the sensibility 
of face waa lesa, it feJt atitt'; corneal sensibility lesa. In 
twenty-eight minutes took 1,6 granirne, and in about two 
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hoars from the beginning of the experiment I eould pass my 
finger over the cornea without pain ; general Benaibility and 
motility are good ; the respiratore and cardiac appamtus doea 
Qot eeera disturbed; cau watk about with diffieulty; conaid- 
erable sieepinesa present; and in about tìve hours from the 
first dose the seiisibility of the face and cornea was nearly 
iiormal. 

Action in Diseasb, 
It Ì8 used in trigeminal neuralgia for ita anseathetie qnality 
in this region. Ithaa oceurred to me that in the extraction 
of foreign bodiea from the cornea it would greatiy relieve 
the pain often happening during extrai^tìon. It is superior 
to chloral in nenralgia, as it does not afi^ct the heart in any 
great degree. 



CONIUM. 

Kolliker, Tirchow'a Archiv, jr, 286; Dainouette et Pflvct, FAuHk de 
Phjtiolog,, Ex. et TliOTJij.eut. sur l>i i^igue et sur Alcaloidi Laulenbach, 
Pblladelphift Mi-diral Times, voi. x, 186; BBhm. Die Herafiifte ; Rfuling 
u. fSaUer, Dcutfcbs Klinik, ISòS, No 6; Albera, Dautstbe Klìnik, 1853, No. 
84; Harley, Old Vegetale Neurotics. 

Action on Lower Animals. 

Locally it destroya the fiinetiona of nerve-centrea, nerve 
and muacular tissue, and the biood-corpuaclea. 

It like woorari paralyzes the motor nervea ; it increasea 
and decreaaeB spinai reflex excitabilìty ; producea convuiaions, 
cerebral in origin, whieh are not diminiahed by artifieial rea- 
piration; in larga doses reducea the aenaìbility, and haa no 
action on the rauacles. It increaaea the heart-beat, and then 
bIows it, whiiat the arteria! tenaion falla, and then risea above 
norraal, the pneumogaatrica being paralyzed. It increaaea 
the reapirationa by an excitant action on the endinga of the 
vagì in the lunga, and afterwarda deereases their irritability. 

It caiisea iu doga voinitiug and increased aalivation ; the 
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pupil Ì8 contracted, and then dilated through paralysÌB of the 
oculo-motor; the temperature is at tirst elevated aiid theu 
depresaed. The drug ia elimiuated hy the lunga and kidneye. 

On Man. 

It causes increased aalivary secretioii, vertigo, diplopìa, 
atiffneaa of tongae, inability to apeak, feeling of paraiyaia in 
the extreraitiea, with numbneaa ; sweating; pnpil dilatea; 
difiìcalty in breathing. The pulse ia very alow, convulaiona 
Bometimea ooeur, aud sensibility ia net attected till near death, 
It killa by paralysie of the respiratory apparatus; it ia alao 
antaphrodisiae. 

Action in Disbasb. 

It acts aa an antineuralgic by ita depreaaing reflex excita- 
hility. It is alao uaed in diaeaaea attended with inuacular 
apaam, aa in chorea, paralysia agìtana, niuaeular twitchìngs, 
aeting bere by ita paralytie action on the raotor nervea. Ita 
alterative action is not eaaily explained by any preeent phya- 
iological facta. 



ERGOT. 

Wernich, Centrnlblatt, 1873, 915; Holmeo, Virchow'a Archiv, ili, 
Archives de Physicilogie, tome ìii, 1870; Kosabach, PhMrmiikulog. Untar, 
euob.p ii heft; Wcnzfll, Am. Jour. of Plmmiacy, May, 18H2; Huudelin, 
Schmidt'e JHbrbiich , bd. clv, p. 148; Boldt, Schmirlt'a jHhrbuob., March, 
1872; Brown-SéqusrdiArehiyesdePhyaiolueie, 1870, voi, iii, p. 434 ; Bern- 
haim, Oentrulblutl, p. 4'2S*. 187S ; Wood, Philsdolphin Med. Timea, vi 

It containa two alkaloida, ecbolina and ergotina, with an 
acid called a ci e roti e. 

Action on Lowbr Animals. 

In frogs, it alows the heart, aud in large dosea cauaea dias- 
toUc arreat by an action on the peripheral end of the vagua. 
It contracta the capiUariee by an action on the chief yaao- 
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motor centre. A preliminary fall of pressure haa been ob- 
Bei-ved in rabbita before the rise of arterial tension, which 
has been thougbt hy Uolmes to be due to eontraction of the 
pulmouary eiipillaries, causiug lesa blood to be received froni 
the right heart into the left. Eossbach observed that eebo- 
lic produeed a peeuliar arythraia of the frog'a heart. It 
excites the irritability of the trunks of the motor nerves, 
depresaea that of the senaory nerves, and leaves the muscle 
intact. The temperature falla; the respiration ia elowed. 
How it cauaes the uterus to contract ìs stili doabtful. The 
experiments of Goltz and Freusberg show that the lumbar 
portion of the spinai cord ia able to carry on the act of par- 
turition, and niake it quite probable that er^ot acta on theae 
eentrea in the spinai cord, It iuci'easea inteatinal periatalaia. 

Action on Man. 

The chronic form of poisouìng by ergotin ia ealled ergotiam, 
of which there are two varieties, the convulsive and the 
gangrenoue. In the convulsive form, salivation, pain in 
8tomaeh,vomiting, vertigo, continuoua hunger, aieepleasness, 
tingling and burning of the akin, weaknesa, eepecially in the 
fingerà and toea, foUowed by painful crampa of the hauda 
and feet, whieh aometimes becorae tetauie, and death eneues. 
In the gangrenous form the pulae ia small, acareely pereepti- 
ble, burning, tearing paiu in the toes and lower extremities ; 
the feet become gangrenous, which etate travela upwarda. 

Selerotic acid ia a very active part of this drug. 



Action in Disease. 

Ite vaso-motor conatrietive power explains ita uae in hEem- 
orrbages, congestiona, and infiammatory dieeaae of the spinai 
cord, 

It ia uaed to excìte the uterine muacles to contract in the 
expulsions of fibroids. as weil as to contract the arteriolea 
and dimiuiab the aupply of blood to the tumors. 



It has beeu lately used in etilarged prostate, where it raaj 
coiitract the prostatic capillaries. 



TOBACCO. 

Traubo, Ge^ftnimolte Buitrà^it, ], 802; Bernard; Basse, BeitmgB KUr 
Phj-8Ìiilogte d«T DHnrihewpgungpn; Blatin, Vipcbow-Hirach'a J»hrapbaricht, 
38TO, 3iia: H^uhnl, Pflu^'dr'a Arehiv, 1874; Urtpsnsky, R-iuhert's Arohiv, 
1868, 522 ; Von Bni-ch und Oser, UnterBuc'h. Ub- die Wirk dps Nicolin ; Ben- 
h«iii, CnmrHll'lHtt, 1875, p, 320 ; Tsche^'hit-in, Rcithert's Arohiv, IHSii, 151 ; 
Haynes, Philu. Med. Times, Muj Ì2Lh, 1877. 



ThÌ8 drug contains ao alkaloid, nicotin, iipon which ita 
active properties depeiid. 

Oh Lower Animals. 

On the fi'og, it produ^ea spinai clonic convulaions ; the an- 
terior extremities are pJaced agaiiiat the body, whilet the 
posteriop extremities are drawn up over the back, so that 
the feet touch each other ; the motor nervea are paraJyzed, 
and the reflex excitability ia diminiahed; the muselea are 
not aft'eeted ; the eudinga of the motor nervea in the miiaeleB 
are irritatod, aa there are fibrillary twitchinga. 

In warni-blooded animale, convulaions, not excited by 
tonch, enaue, and are not prevented by artificial respiratìon. 
The convulaions peraiat after decapitation. 

The piilse and arterial tension in the short first stage fall, 
then rise, then they sink, and finally the pressure ia very 
low, and the pulse increases. The variationa in the putse 
are the result of an excitation of the vagì with their aobae- 
quent paraiyaia. The blood-pressure ia elevated by excita- 
tion of the vaso-niotor aystem, and depressed by vaso-raotor 
paraiyaia. 

The respìrations are at first accelerated, and then elowed- 
Naase aaw the uterna and intestiues throvrn into active move- 
ments by nicotin, a statement which I can contirm. The 
cause of this ia probably in an excitation of the gangli» 
aeated in the -walla of the intestine. Nicotin destroya the 
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inhibitory power of the aplanehiiica over the iiiteatitial tnove- 
raenta. 

Action on Man. 
Thi9 profluces a diaagreeable burning taste in tlte mouth 
and increased salivation, followed by nausea, vomitiiig, and 
diarrhrea, excitation, dizzineas, headache, rapid piilae, great 
muacular prostration, aometinies elonie eonvulsioiia, difficnlt 
reepiration.partial unconsciousneaa, cold eK t remi tiea, general 
1, and death. 




Action ix Diseasb. 
This (Irug is used to produce relaxation in hernia, in 
BBthnia, in tefanua, and poisoning from atrychnia. Here its 
paralyziiig power over the motor nerves comes into play. 



JABORAKDI. 

EiegH, CPU trai hi Htt, 1876, No. 15; Sliimpf, Pilicifir, Cmic, Centralblatl, 
1876, No. 24 1 Kohler und Soylta, Ccnlrnlblatl, 1876, No 31; Hardy at 
Bochcfonteine, Ccntralblatt, 1876, N». 3*2; Svhwan, Centrulhlutt, 1876, No. 
25; Ringer and Qould, London Liincpt, 1874, i. No. 5; Ohni', Lnriach, u. 
Robin, Centralblstt, 1875, p. 623; Twpedy, London Lanoet, Jan. 1876; 
L»ng|py. English Journal of Physinlogy, 1878 and 1877 ; Frommùller, Oen- 
traiblatt, 1877, No 7 ; Tyson and Bruer, Ara. Med. Jour., July, 187T. 

Thia dmg containa an alkaloid, pilocarpin, and organie 
matter. 

Action on Lowbr Abimals. 

It excitea tìie aalivary aecretion by peripheral irritatìon of 
the chorda tympani, which ia removed by atrnpia. It in- 
creaseB the gaatric aecretion, inteatinal peristalsia, and, ac- 
cordiiig to Vulpìan, the biliary aecretion, which Pelicier eon- 
tradicta. In the frog it slowa the heart, which slowing ia 
due, according to Langiey, not to pilocarpin, but to other 
organie matter. Langiey etatea that pilocarpin paralyzea 
the vaguB. It at first aceeleratea and then slowa the pulse. 



The other organie material excites the cardio-inhibitory 
gaiiglia, which exeitation i3 removed by atropia. The arte- 
rial tensioQ Ì8 reduced, whìeh faet one of my pupils, Mr. 
Phyaick, haa eODfirraed on rabbits. 

Peliuier aaw in eata and dogs tremblìng, and in larga doseB 
dyspnoea and light spinai eonvulsions. In thera the gaatrio 
aecretion ia inereaaed. Aceording to Pelicìer ita action ia 
BÌmilar to that of nmscariu. 



Action on Man. 

It strongly excites the cntaiieous and salivary aecretion, 
aud, aceording to some, the bronchial and lachrymal, the 
aecretion of aweat following that of saliva in five minntea. 
The sweat is at tìrat acid, later nentral, and soraetimes 
slightly alkaline. The organic elenients and ferrocyauide of 
potasaium in the saliva are inereaaed, so that on the whole 
the quantity of solids Ì8 merely alightly lesaened. It causea 
nauaea, vomitìng, and diminiahed quantity of urine, pain in 
head, with diaturbances of vision ; the pulae is at first fuller 
and more frequent, but afterwards ia very ofteu amali ; the 
face is pale, the reapirations aceelerated, then elowed ; the 
temperature is reduced, and pupìl contraeted. The drug 
itiereases the tenaion of the power of accommodation, and 
impaira vieion by making the retina lesa aeusitive. The 
Bweating may amount to as high as fifteen ounces, the chlo- 
rides being in exceaa, and the urea by the akin greatly in 
excesa of normal. The urea by the kidneys ia ii 



AcnON IN DlSEASB. 



It has been used in diabetes, and as a diaphoretie in fevera, 

and in Bright'a diaeaae. 
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SALICi'LIC ACID. 



Butt, CentmlbTatt, 1875; Draathe, Cpntrn!bl«tt, 18T5, No. 10; PKrsky, 
CenlrHlblnit, 1877, No. 13; Biiiz, CeiitmlblBlt, 1877, No, 43; Jnliniinsen, 
CentrHlblBtt, 1877, No. 5; HilItT, Cpniralblatt, 1877, No. 5; FiBoher. Cen- 
traiblatt, I877,No. 6; Ktìhler, Cenlralbhtt, ltt77, No. 10; Pel, Centra Ibi ntt, 
1876, No. 27 ; Baur, Central bUtt, 1877, No. 23 ; Petereen, Ccntralblutt, 1877, 
No. 18;FurbrinBPr, Centrulblait, 1875; Miller, PhiU. Med. Times, 1875. 

On Lower Ahimals. 

It reduces the blood-preaaure hy an action on tlie heart's 
gaDglia and niuacles. The pnlse ia alao elowed. The vagua 
shortly Lefore death ìb inexi;itable. By the mouth the car- 
diac funetions were not aftected, the respiration being slowed. 
Salicylic acid in the shape of salieylate of soda aeted like 
the acid on the heart even wheu taken by the atomach, only 
the irritatiou of the seuaory nerves here elevates the arterial 
tension for a short time. Both the acid and Balìeylate of 
soda retard the reapiration and lower the temperature, the 
soda compound decreasìng it more than the acid. It occa- 
flions mortai asphyxia.convulaiona, and doea not increaae the 
urinary aecretion. / 

Action on Man. 

It occasione great paio iu the head, roarìng in the ears, 

weak vision, profuse sweat, hallncination, mydriaais, diver- 

gent strabismus, and difficulty in speech. It is excreted by 

the kidneys. 

Action in Disease, 
It ia used in typhus and ìntermittenfa to reduce the tem- 
perature. It is used in rheuraatiam and to prevent fermen- 
tation, It is empioyed largely in the place of carbolie acid 
to dress wounds, here dcstroying the low ofganiama. 
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CALABAR BEAN. 

ChrUti^oD, Edinburgh Mpd. .Tour,, xi, ias.5. p. 103; FrHcer nnd Bribertaan, 
Edinburgh Med. Jour., 18fl3, Ist part, 36, 123, 23j, mid I8IÌ3, 2A paft, 81S; 
WfttMin, Edinburgli Mi'd. Jour., IBflfl, p. 99S ; Bauar, Cantralblatt, 186ri, p. 
677; Lutfolikfiwich, Viri'how's Archiv, axv, 201 ; BcKold u. Giiia. Centr»!- 
hlBtt, 1807, p. 341 ; Gscheidlpn, nolorsuch, bus (lem Phj»iolDg Laijurato- 
Hltm iu Warzburg, vinTleu hfft ; TuucbHU Archiv d. H«!Ìlkiin<ìe, vi, 69; 
Arnstein a. SuaUchinpIiy, TTnt('r''Uph. bus dpiw Pbypwlog. Ln bora tori um in 
Wurzhurg, drittes hoti; Ueideubsin, Pfluijer'fl Arcliìv, v, 40; Bohm, Die 
Heragifta; Grunhagpn, Tirchaw'n Archiv, bd. m, p. 481; Papi, Si'bmidt'» 
Jiihrbtic-h. bd. cxlii, p. 287; Lpvpo u. LHbnrde, Sclimidl's Jiihrbuoh, bd. 
cslvi.p. ISd; 'Vresterm:inn,Si:hmidt's Jiihrt.Uth, bd. cisxviii, p. 29; Roaa- 
baoh, Phiirninko. UntPrs.ith., i hcft, 1B73; Knhler, Archiv f Ex. Patii., 
heft i, 1877 ; Frazer, TranfactioiiB of Eojal Sucioty. Kiiv, 3, 1877. 

The alkaloida of thÌB drug, upon whicli its virtues depond, 
are eecrina, or physostigma, and ealabarin, which acts like 
Btrychuia. 

Os LowER Animals. 

In frogB, itexcitesthe penpheral termiuationaof the motor 
nerves, causing iibrillary coutraetìon of the rauaclea; then 
the motor iiervea are paralyzed. It alao paralyzea bj an 
action OH the centrai nervoua aystem. The reflex activìty of 
the spinai cord is greatly depreased. The miiadea and seu- 
Bory nerves preaerve their irritability. It sometimeB occa- 
siona iu froge tetanus, probabiy due to ealabarin. In warra- 
hlooded animala it kills by arresi of the respiration from 
paralyais of the centres of reapiratiou. It at tìrst causea an 
aceeleration of the movenienta of breatbing by an irritation 
of the peripheral end of the vagì, and finally slowe the move- 
raent. Artitìcial respiration will restore animale. It slowa 
the heart by an excitation of the cardio-inhibitory centrea, 
which Ì3 reraoved by atropia and saponin, and restored by a 
Buhaequeut doae of calabar. Large doaea of this drug do not 
paralyze the vagì. The arterial tenaion is elevated by 
cramp of the nmscles iu the walls of the intestine. 
ì secretiou of saliva by a peripheral 
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the chorda tympani. It eontraets the pupi! by irritation of 
the oculo-motor eiida in the piipil, and produces a cramp of 
aecommodation ; the temperature is alao reduced, 

AcTios oN Mas. 
It occaBions nausea, emesis, diaturbances of vision, vertìgo, 
muacular weakiiess, reducfion of heart-beat, sweatìng, and 
Darrowing of the pupil, dyspnoea, and inereaae of salivary 
Beeretion. It eauaea myoai» and cramp of the aecommoda- 
tion. Fraser has ehown that on the admìnistration of atro- 
pia the etì^ect is antidotal. 

Action in Diseasb. 

It is used iu tetanue becanse it paralyzes the motor nervea 
and reduces reflex excitability, and in dilatation of the pupil, 
where there are syiiechiae, to break them up, and iu paralysis 
of the jiower of aecommodation, and the oculo-motor nerve, 
to restore thera. 

Care muat he taken that it contains no calabarin, which 
tetanizea. 

BELLADONNA. 

Harlpy, Old Vegetnble Neurolics ; Dn Costa, Am. Med. Joiimnl ; Mary 
Piltnam, Npw T.prk Med. Kpc.rd, 1873; B.ilkin, Virchow'a Archiv, bd. 
zxìv. p. 83; JnneB, Mcdicul Timi'B und Guzelte, 1857; Hujden, Dublin 
QiiartBrly, 1863, p, 51; H.C. Woiid, .Ir., Am. Med, Joiir., Aprii, 1873; 
Bohm, Aruhiv f. Ex. Pntli., iv, 8; Keuchttl, Due Alropin ; Englehardt, 
Unterfuch. ausd. Physìolo^. LnliDraUir. in WUrzburg, viertea hefl; Donden, 
The A (aecommodation and Befraction of tbe Eye; Berniird, Phytiiologie da 
SyBléme Narveux, voi. iì, p. 212; Wood, Phila. Mi^. Times, voi. i, p, 29; 
Koesbachu. PrSblieh, Phnrmakolog. Uniersuch., 1873; Schmiedpbepg, Lud- 
wig'! Arbeileu, v, 1870 ; Bohm, Dìp Herzgiflc; HeidenhHÌn, PflQger'a Ar- 
Glliv, V, 40; Ringer nnd Morrai, English Journal of PIlysiolagy, 1879; 
Fraser, TrBtifactionH of tlie Koyal Society, voi. kiv, 136!); Norris, W. F., 
Am. Hed. Journal, 1B02; Von Bezold a. BlobHum, Wurzburgpr Untursucb., 
i, 186T ; Raese, Am. Med. Journal, voi. xi. 

Action on Lower Animals. 

It paralyzes the motor nervea in frogs at the same tirae 

that it excites the spinai cord; after they recover from the 
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motor nerve paralysis the tetatiic symptoma of spinai etirnu- 
lation appear. I^he sensory nerves are aflected. The miie- 
etea are uot paralyzed. In warm-blooded animala it increages 
the pulse by paraiysis of the inhibitoryganglia aeated in the 
heart. Very amali doses bIow the heart by excitation of the 
cardio-iuLibitory ganglia. Large doaea of atropia paralyze 
the cardio-motor ganglia-; the bìood-ppessure ia elevated by 
the contraetion of the arterinles. Large doaea reduce the 
arterial tension by a dilatatiou of the arteriolea and weakneas 
of the cardio-motor apparatua. It at iìrst elowa and then 
increases reapiratory niovement, the slowing being dne to a 
paralysis of the vagua-eiids in the lung. It remnvea the in- 
fluence of the chorda tympani over the salivary gland, and 
of the splanehnica over the inteatinal moveraenta. It dilatea 
the pupil by paralyzing the oc « Io-moto r endinga. Kieaer 
and Wood firat pointed out that it did not dilafe the pupi! 
in birda. Roaabach atates that very amali doaes firat contract 
the pupil. 

It ia excreted by the kidneya, and producea a atate of rniia- 
cular relaxation of the intestioes, bladder, and uterus. 

Action oh Mas. 
Here the pupil ia dilated, doea not contract when exposed 
to the light ; the head achea ; the mouth and throat are dry ; 
the akìn ia not bathed with pcrspiration aa uaual ; there ia 
redneHa of the face; reatleaaneas, drunken-like delirium alter- 
nating with hallucìnationa and somnolency; speech ia diffi 
cult, and the ereet poaition loat. 

Action in Diseasb. 

In diaeaaea of the eye it ia tised to dilate the pnpil to pre- 
yent aynechise, and to diminish the aupply of blood. 

Ita power to relax the invohmtary muaclea will explain its 
atiJity in rigid oa uteri, and spasraa of the aphinctera, and 
conati pation. 

Ita power to bennmb aensory nerves explaina ita vaine in 
pertussis in children, aatbma, and ineontinence of urine. 
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It8 power to make the skin hot and dry explains its value 
in the arrest of nightsweats. 

In neuralgia it seeras to be of service, probably by a seda- 
tive action on the centrai ganglia. 

In opium-poisoning it Ì8 the great antidote when given 
subcutaneously. It acts bere by exciting the respiratory 
ceutres to action, and in allowins: the heart to send more 
blood to them. 

It will also be of great value after poisoning by mush- 
rooms, removi ng the depression of the heart caused by the 
irritated cardio-inhibitory ceutres. 

In ali cases where death is by centrai respiratory paralysis 
it will probably prove useful, by its great power of stimulat- 
ing the ceutres of respiration. 

MUSCARIN. 

Aìison, London Medicai Record, Jane 15th, 1876 ; Schmiedeberg u. Koppe, 
Das Muscarin, Leipzig, 1874; Prevost, C«ntralblatt, 16, 1875; Ott, Journal 
of Nervous Diseases, 1876; Sehiff, London Mf^dical Record, Augiist, 1876 ; 
Schmiedeberg u. Harnack, Centrjtlblatt, 1875, No. 36; Hamilton and 
Sweezy, New York Medicai Record, November, 1876. 

This alkaloid is found in Agaricus muscarius, a poisonous 
mushroom, and probably is the main toxic agent in ali 
poisonous mushrooms. 

On Lower Animals. 

On cats subcutaneously it causes chewing or licking move- 
ments, profuse flovv of saliva, increased lachrymal secretion, 
colie, vomiting, increased intestinal peristalsis, purging, 
which is often bloody, tenesmus-like pain, increased flow of 
saliva, which depends on peripheral stimulation of the chorda 
tympani, and narrowing of the pupil. AH these phenomena 
can take place before the movements are interfered with. 
The cause of death is seated in the respiratory apparatus. 
The heart-beat is accelerated and reduced by an excitation 
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of the cardi o-in hi bi tory apparatua seated in the heart. The 
arterial tension ia lowered, probably by a dilatation of the 
bloodvessela. This alkaloid does Dot seem to bave auy 
direct action oti the nervoua eystera. 

Museanti excitee the chorda tynipaui, atropia paralyzeB 
ìt ; muscarin excites the cardio-i ri hibi tory apparatua, atropia 
paralyzea it; nmscarin contraete the pupil, atropia dilatea it ; 
rnuBcarin increaBes intestina! jieristalaia, atropia decreaaea it; 
iDuscarin decreaaes the urinary secretion, atropia reatores it. 

It alao produceB a cranip of the accommodation of the eye, 
whicb reaehes ite maximum in fifteen to twetity miuutes, 
and pasaea away in a few houra. In aome reapecta it aets 
like calabar beau. Like it, it causes tetanus of the inteatinal 
tract, it contraete the pupil, producea cranip of accommoda- 
tion, and excites the cardio-in hi hi tory apparatua, which exci- 
tation Ì8 removed by atropia, reatored by calabar, but not by 
moacarin. 

Action on Man. 

In tbree to five milligramnies it cauaea profuse aalivation 
and mah of blood to the head, redneas of the face ; the brow 
ia moist; vertigo enaues, with grìpiug and colie, large drops 
of perspiration standing out ou the face. The diaturbed 
vision in connection with tbé vertigo and wearineaa of the 
head bave a remote aimilarity to the action of alcohoL 

Action in Diseasb. 
Dr. Sweezy employed it in a caae of posterior apinal acle- 
roais, where it abated the aevere pain in the limba. 

ERYTHEOXYLON COCA. 

Bennet, Edinburgh Meditai Journul, October, 1873; Moreno j Msiz, 
Reoherehes Chimique et Phyaiologìque de l'Erythroiylon Coca; Ott, Coc», 
yerntria, and Geleeminum, 1974; Bucheim ii. Eisenmengor, Eckhiird's 
Bfitràge, v bd ; ManlegazKa, Enoyelopajdia Igienica Popolare. 

Thia plant'a leaves contain for tbeir aetive principle au 
alkaloid called cocain. 
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On Lowbr Animals. 

In froga, amali and large doses eaiiae ioae of co-ordination 
and decrease of power in the niotor nervea. 

In amali doses it tetanizes upon the least irritation, whilst 
large doses abolish the functions of the posterìor colunins 
and sensory nervea. It prolongs muecular contraction and 
dilatee the pupil. 

Death takea place hy arrest of the respiratory apparataa. 
Here the centrea are paralyzed. In rabbits, the pulse and 
arterial tenaion fall, succeeded by a aubsequent risii of both. 
In doga the pulse and preasnre after amati doses rise, after 
large doaea fall and then rise. This action of the dnig ìs 
duo to an action on the cardio-niotor apparatua and the 
Taso-motor syatem. It does not paralyze eitber the pneu- 
mogaatric or the vaao-motor centre. It increaaea and thea 
reducea the temperature. 

Action on Mas. 
After a amali dinner with a eup of coffee I niasticated 
aome coca, swallowing saliva and leavea, At firat there waa 
iucreased aalivation, warmth of buccal mucous membrane, 
which exteuded to the storaaeh; the taste of leaves waa at 
firat rather bitteriah, afterwarda sweet-like; the beat of the 
skin seenied inereased, and the phyaieal forees aeemed greater. 
In thirty-five niinutea there was a alight diapoaitiou to move 
about. In two houra and a half ten grammes were eaten 
and aome intoxication was preaent; co-ordination impaired; 
muscular etreugth aeemed weakened, a aort of pareaia; dia- 
poaition fogo intoreverie, with frontal pain; tinnituaauriara; 
ears feel aa if I had boen blowiug a wind inatrument ; pupìI 
siightìy dilated. In three houra aomnolency, frontal pain, 
and fulness about eara; diapoaition to cloae the eyelida; gen- 
eral nunibnees of the whole body. In three houra and 
twenty-five minutes, twenty-nine cubie centimetrea of water 
taken ; nionth hot and dry, ncrvous urine paaaed. In three 
houra and forty-five minutee, reveriea, holding of reapiration 
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as in deep thought. In four houra, nìneteen ani3 a half 
gpammea of coca leavea wei-e ehewed and swallowed; the 
remaining coca taken was oj\\y ehewed and the saliva swal- 
lowed; somnolency disappearing, mind bright and clear. In 
five, houra twenty-eight grainniea taken ; pnpil more dilated ; 
alight Bupper taken, no cotìee. The aupper seeraed to leasen 
the action of the coca. In seven hours and forty minntea, 
coca being ehewed, the frontal headache and fnlneas of 
ears return. In elght honra and forty-five minutea, aixty 
grammea of coca have been ehewed ; loquacity, eyea brilliant 
and moist, apeech tbiek; in high apirita. In ten houra and 
fifteen minutea, frontal headache again coming on, drowai- 
nesB ; retìre, but am unable to aleep. After a few houra deep 
sleep superveiiea. 

In man it inereaaea the pulae and temperature. It de- 
creasea the urea and increaaed my weight. The urine con- 
taina oxalate of lime cryatals, which are contained in the 
leaves. It is excreted hy the kidneys. 

As ia seen in the eft'ecta, coca and coeain reaemble the 
fiction of coffee and eaffein. Among the Peruviana it ia uaed 
like tobacco, and aupporta their strength in arduoua labor. 



Action ih Diseasb. 

It Ì8 uaed in mereurial atomatitia, ìnBammation of the 
gams, painful dyapepsia, gaatralgia, and phthiaia. In mer- 
eurial Btomatitis and gingivitia ita benumbing effect on the 
mucoua membrane comea into play aa well as in gaatralgia. 
In phthiaia ita power to retard retrograde metaniorphoais ia 
importa» t. 



CHLOROFORM, ETHEB, AiO) NITROUS OXIDE. 

Kuasmaul, Virchow'a Arehiv, liii, p. 289: Botlcher, Vircliow's Archi», 
lixiì.p 120; Hi!rmfliin,Pflugtìr'HArcliLV,1866, p. a"; Bernatein.Sclimidt's 
Jnhrbiicti., bd. cxlii, p. 227; Bucbeìm u. Eiaeninenger, Eukhnrd's Bcitruge, 
V, T8i Ducneril et DeiiiBrquay, Archivua (ién^rslo, 1849; Wustphal 
cbow'a ArchÌT, xxvii, J09 ; Sdow, Oa AnsiitbeUts ; HuscDiunn, buhmidt's 
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jHhrbùuh., bd. eli, p. 84; Bering u. Ernlschmer, Bericlite der Wiener 
AkndemiE, Ixii, bd. ii ; Knoll, Sitzli. der K>i!t<'rlich Ak>idpnii<> di^r WU^^n. 
1873i Vien.rdt, Arehiv f. Physiolog. Btilkundi', 1856, 269; Gofselin. Ar- 
chivi Generale. 1848; Srlipinwsi.n, Arehiv à. H-ilkundc, x, 37, 172,225; 
AnBtic, StiuiuJHDt^ and Ntircolii;^; Bowdilch nnd Mincit, The InSuence of 
AnKBlhelicBon V»»o-m"U>rCVntres; Bernard, Lf^iJiiB stir Ihb Ainesthepiqiiea 
et tur l'AhphysiiE; Nulhn»gc>l, Handbueh dcr Arzilli mi ttelleh re, 1874; 
H. KohliT, Hundbuuh d, Pliji.iiil<>g. ThiTapeiiiili, IBTtì; Dugiel, Keichert'» 
Arehiv, IS'itì. 

ETHER, 
Bernard, Sub^tnnces Toxiquee, 413; WiUicb, Schmidt's JiihrbiJcli., bd. 
ciii, p. iì-2; Herrnian, Arohiv f. Anut u. Physiulugie, 1868, 27. 



NITROUS OXIDE. 
Amory, Npw York Med. Jour., Aug, 1870; Jnlyet 
de fhysiulugip, Jiily, 1873; Th(>m|i5un, Phila. WHin 
Herruian, Lthrbui;h dtr Ex peri meri lei lon Tonioulogie, 



culohoform. 
Action on Lower Animals. 
In al! animala it nareotizea, rabbits aud doga being diffi- 
cult to briug under its influence. The respiratory moveoient 
ceasea betbre that of the heart. Injet^tion into the veiiiB 
arreata the heart, cauaing a rigor of the musclea. The as- 
cending part of the muacle-curve ie verj much lengthened. 
The Toluiitary niuaclea are afteeted like those of the heart 
when it ia injected into the abdomiiial aorta. The tempera- 
ture ia redueed, ae well as the arteria] tension. The pulae 
ia accelerated and then alowed, "When a rabbit inhalea ohlo- 
roform or any irritant gas, the locai excitation of the gas on 
the eiidinga of the trigeminua ia reflected on the heart and 
reapiratoiy apparatua, inhibiting their action. CJhloroform 
acceleratea and theu retards reapiratory action. The pupil 
ìb contracted by centrai excitation of the oculo-motor nerve, 
and dilated by its paralysis. Pinching the skiii in chloro- 
forni anieathesia will dilate the pupil, aa bappens normally. 
It diaaolvea out the bsenioglobin of the red corpuades, forni- 
iug a lake, and the union of oxygen with the hEemoglobin ia 
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firmer than ie normal. The muscles atid nerves of chloro- 
fornied aninials are irritablc, The fall of hlood-presaure is 
due to paral^sis of the vaao-niotor ceiitre in part, and to 
weakening of the heart. The slowiiig of the Ijeart Ì3 due to 
an excitation of the cardio-inhibitory apparatus. The action 
of chioroform can he prolonged by the aubcutaneouB use of 
morphia. 

Eoth cliloroform and ether first afiect the eerebral hemi^' 
apheres. tlicii the cerebellum, spinai cord, peripheral nerves, 
aud mt'dnlla obioiigata, iu the ordcr named. 

Action os Man. 
In the first stage there ia excitation of the senaea, with 
iucrease of the pulse and artenal tenaion. It prodncea anse- 
mia of the brain. The phyaieal forcea are incrcased, attended 
with singing, profanity, laughing, and so on. In the second 
stage thtre ia a Iosa of the sense of pain and of general sen- 
aibility, followed by progressive Iosa of motility. In the 
third stage there ia complete loaa of coneciousness, narcoais, 
and immobìlity. The pupil ia narrowed, pulse deereased, 
reapiratory movement ia feeble, and muacular relaxation ia 
complete. The recovery ia siniilar to that of a person awak- 
ing from a profonnd slumber. The eausea of death are 
divided into three claaaes: Syncope, apnoea, and graduai 
aaphyxia. By the ayueopal forni the pnlae stopa au(iden]y, 
the heart is arreated, the face pale, and pupil diiated. In 
the apnceic forni the breathing atopa euddenly, the heart stili 
beating. In the forni of graduai aaphyxia, the breathing is 
irregular and atopa. In large doaea by the mouth it cauaea 
gaatro-i ut catinai in fi animati on. How anseathetica act is stili 
doubtful, aa Lewisson haa shown the nervoua system niay be 
aftected without the preaence of blood. It ia quite probable 
that they atl'ect the nervoua ayatem by a direct ehemical 
action Oli it. 

ETHEl!. 
Here the symptoms are analogoua to those of chioroform. 




The atago of excitement Ì8 longer, aitd after the reraoval of 
thespoDge the pereon soon recovera from the narcosia. The 
danger of arrest of the eardiae or respiratory apparatua ìb 
lesa by ether. Ether elevates the arterial teusiou, which 
reniains a long time. The heart piilsateB for a eoneiderable 
time after death. Eowdttch and Minot state that appa- 
rently the vaao-motor eentre was excited and then depresaed. 
The arterial tension Ì3 increased. 

NITROUS OSIDE. 

AcTtos ON LowER Animals. 
Froge, when immersed in the gas, become dyspnceic and 
die. Warra-blooded animals become restless, bave dyepncea, 
convuleiona, and die from aspbyxia, thu blood being dark. 
Muscles, nervea, and the frog's heart die when plaued in the 
gae. Amory atatea that the cerebral pulaations are dimin- 
ìshed, but the arterial tenaiou is inereaeed. It haa very little 
or no influenee on the niotor nervea. 



Action on Man. 

"When inhaled it givea a aweet taste, roaring in the eara, 
a feeling of warmth over the whole body, a aense of fulnesa, 
pressure in the head, and inaenaibility. 

Dr. Amory Las shown that the arterial pulaationa are leaa- 
ened, that the cerebral arterial tenaiou ia increased, and that 
it diniiniahea the amouut of earbonie acid exhaled. The 
pupil is dilated. This gaa scema to produce uncouaeiousneBS 
maiuly by aaphyxiatiug the person. 



Action in Disease. 

Chloroform and etber are principally used to abolish con- 
Bciouanesa, to relieve the pain of labor, apaam of the dueta, 
and eonvulaiona. 

Ether ia very frequently preferred to chloroform for the 
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production of insenBÌbility, as the fornier Ì8 iiot so paraìyzing 
to the reapiratory and cardiac centres. 

Nitroua oxide acts as an aiiipsthetic raainly by asphyxiat- 
ing. 

Wheii ether aud chlorofnrm produce dangeroue symptomB, 
the lowering of the head, or iiihalatiou of nitrite of amyl, 
retards the antemia anjieriudueed by them, 

OPIUM, 

Wigs^rs und Huseman, Jnhresbericht lì ber die Fortechrìtteder Pharmacie, 
1872; Herrman, Lphrbuch der experimentellen Toxicoliigle ; KShler'sHand- 
bucb ; BDSsbacb, Pharniakalog. Untersiicb., 1 bd., iii und iv hoft, 1874; 
Milchpll, Am. Med. Jour., January, 1870; Munk, Veraache iiber die Wir- 
liung dea Crj-ptopina, 1878 ; SippclI, DrHgendorff'B Forlaehritle der Phsr- 
macngnorie, 1874; Harley, St. Thomas Hospital ReporU, I87I, voi. ii, p. 128; 
Miller, Das Tliebain, 1868; Ott, Physiological Action of Thebain ; Euse- 
mann, Dia PflHnzenstoffe; Bait, Reichert's Arehiv, 1869; Gee, 8t. Bar- 
tholomew's Hospital Kpports, lefiB «nd 1370; Legg. Am. Med. Jimr., 1870; 
BubehHim a. Lno», Erkhard's BeitrSge, funf bd., 2 hert; Falle. Tosi kolog. 
fitudlen (jber dae Hydrocotarnin ; Wortmann, Jahresbericht iiber Pfaarma- 
cogiin»ie, 1874; Falk, Jabresbericlit ubor Phurmacogiiosie, 1874; Nasee, 
Bcitra^'e sur Physioloi;ie der Darmbewpgung, 1866; Meibuizen, Pfliiger'B, 
Archiv, vii, 201 ; Harley, Old Tegetable Neurolics ; Gscheidlen, Fnteraueh 
BUS d, Phyeiolog. Laboratoriurn in Wùriburg, bd. iii, p, IS ; Kerseb, 
SclimÌdtVJahrbùch,c)ilì;Wilkowski,Ari;hivf.Ei,Path.,bd,»ii,3hBft; Al- 
bera, Virrhow's Ari^hiv, hd. xxvì ; Kolliker, Virchow's Arehiv, bd, x ; Eeese, 
Am. Med. Jour., 1871 ; Bina, Journal of Diseases of Nervou» System. July, 
1877; Bernard, Lp9ons fuc la lea Ansatbetiqiies eteur la A^phyxia; Hurnack, 
Arehiv f. Ex. Falh., bd. ii, p. 291 ; David, Centralblatt, 1876; Chouppe, 
Centnilblutl. 1875; Quebl. Ueber dieWirk. des Apomorphins; JurasK. Cen- 
tralblatt, 1874; aieburt, Untersuch ùt>. d, Ptaysiolog. Wirk dea Apomor- 
phins; BiiiirgeoìB. De l'Aponiorphine; Dh Costa, Pennaylvania Hospital Re- 
porU, 1808; Rabuteau, Jour. de l'AnHlnmia et de la Fhysinl., vili ; Line, 
Elude sur In Nareeine ; Ott, Action of the Alkaloids of Opium. 



Action on Lower Animals. 
With froge it produeea sleep, heightened exeitability, 
spinai convulsions, and finally general paralysÌB. In doga it 
produees mastieating movements, bowling, and sleep, with 
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snorìng breathìng. On awakeniug, a little slap prodaeea 
considerable excitement. Thegait ishrenoid. Io rabbits it 
produces with difficnlty sieep and freijnentlj convalaionB, 
Id rabbits and doga, for the luost part. it alows and tben ac- 
celerates tbe heart. If large doses are given, there ia slow- 
iog of the palee. If the vagì are previoaslj divided, there 
Ì8 no retardation, bai aceeleration. The slowing ia due to 
centrai and peripheral canlio-inhibitorr excitation. Large 
doses paralyze the vagì. The primair accelemtion of pulse 
mav be dae to excitation of tbe aocelerati>rs. The arteria! 
pressure in tbe beginoing is elex'ated, due lo stimulation of 
the main vaso-niotor centre. Ihiring the stowing of the 
pnise, the arterial tension ìa depressed, dae to Taso-niotor 
paralysis and cardiac debìlìty, prcibably seated in tbe cardiac 
ganglia. B^piratìon is redooed hj an action on tbe respi- 
ratorv centres. In dogs it prodnces a great llow of saliva. 
It narroWs the pupil, perbaje by stimulatìon of the ocalo. 
motorendiDgs. Intestina! [lertàtaUisisìncreased; theexcita- 
bility of the motor nerves io frogs is first ìncreased and tben 
depressed i>y large doeea. It excites tbe sensory nerves. It 
produced veratroid oontractìon in the experinients that I 
made with gtriatcd moscie. It increa$«5 and tben dec-reases 
refiex excìtabìlity. Od pigeons, dacks, and chickeita ìt has 
no inBaeuce. 

AcTios ox Max. 
The action of opiam Ì3 very siniilar to that of morphìa. 
Morp^ia caases excitement. acceleration of tbe ^mlse, tblloved 
by ita ledoiMion, the breathiug is hnrrìed, and tben slowed; 
the skÌQ is at first red and tìngling, then pale, with sweatìng, 
headache, nausea, vomìting, dryuess of the moath, and nar- 
rowiiig of the pu{iìl, and sleep. By the vein it caosea ver- 
tigo, roaring in the ears, bitter tasle, prickling of the skìn, 
palpttation of tbe heart, conia, and evm destb. In some 
cases it fffodiK-es gieat proetration, nansCA, vomitiog, wid in 
others deiìrìom and coQvalsioD^ 



Action in Disease. 

Opiam or niorphia ia given to cairn pain, procure sleep, 
arrost exhanating diacharges, to produce relaxation of the 
mnseular system in spaamodic etatea, and to allay irrìtatìona, 
asin eough. It cliccka diarrhcea by ananesoamoticeftect. It 
producea sleep partly throiigh a contraetlon of the capillaries 
of the brain, and partly by an action on the conatitution of 
the nioleculea of the nerve-matter. 

It ie of great vaine in fevers and inflammationa. In poi- 
soning by opium, the nee of atropia anbcutaneonaly in one- 
hundredth of a graìn doses or larger, ia the beat treatment 
aa an antidoto. 

CODEIA. 

AcTios ON LowsR Animals. 

In froga it prodnces sleep, heightened excitability, and 
spinai convulsione. Wachs noted a pecuiiar gait in froga, 
due to want of innervation in the adduetora. 

I bave aeen this alao with otber aikaloida of opium, one 
leg being extended, whilat the other ia drawn up. In pigeons 
it produces violent convulsiona. In doga it produces sleep. 
Falck States that it prodnces two kinds of effects, tetanic 
and soporific. It paralyzes in frogs the posterior extremities 
and weakena the heart; respiration is diminished; produces 
cramp and convulsions of the atretehing kind. In my experì- 
meiits with codeia on froga, it waa narcotic and convulsivaut. 
The action of the frog's heart waa lowered by an action on 
the eardiac muscle. The strìated muaclea show a veratroid- 
contractiou curve, 

Os Man. 

On myself it waa a hypnotie, followed by eonsiderable 
gastrìc disturbance. 



& 
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NARCEiN. 

On Lower Animals. 



i 



Tn froge it produces excitemeot, a balf-coiuatose state, 
without any imjiortant alteration of the breathìog or heart- 
beat. In frogs I Baw narcosis and eonvulaions, the convul- 
aions being partly spinai and partly muBouIar. The inuacle- 
curve was veratroid. It rednces the action of a frog'e heart, 
by an action on the cardio-inhihitory apparatila. 

Ox Man. 

In my own fjerson, I have uever seen the slighteat hjpnotic 

effect, and Drs. Mitchell and Da Costa have already niade a 

eimilar statement. Other observers state that it is a hypnotic. 



Action os Lower Animals. 
It is a spinai tetanic agent, not acting on the motor, sen- 
aory nervea or musclee. In raamniala, tbere are three atagea 
of action by it ; in the firet stage, restlessriess, tendeiicy to 
hìde,increaaed respiratoryraovement ; inaefondstage, violent 
tetauus; in third stage paralysis, eiiding in death. In niam- 
inals I have shown that it increaseB arterial tensinu by 
stimulating the raain vaso-motor centre. 

On Mas. 
It appeara to have no etìect, although Eulenberg saw .004 
granirne cauae increase of the respiratìon, pulae, and teiu {ara- 
ture, with dilated pupi!. 

cryptopia. 

Action on Lower Animals. 

In moderate doaes in frogs, it alowa cardiac movenient, 

large dosea completely arrestiug the heart byparaiyaiaof the 
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cardiac muscle. Large doses also paralyze the respiratory 
apparatus, causing death. It at first excites and then para- 
lyzes the respiratory centres. The exeess of carbonio acid 
produced by respiratory arrest excites convulsions. It reduces 
the excitability of the spinai cord, motor nerves, and muscles. 
In warm-blooded animals the cardiac contractions were 
reduced independent of the lessening of respiratory fre- 
quency. In experiments on frogs there was frequency of 
breathing, dilatation of the pupil,loss of co-ordinating power 
over the extremities, a lower excitability of the motor 
nerves. It increased and then decreased reflex excitability by 
an action on the spinai cord. The height of the muscle-curve 
wa9 less than normal. 

Action on Man. 

It is a pleasant hypnotic, one-fourth as powerful as mor- 
phia. 

PAPAVERIN. 

Action on Lower Animals. 

Bernard thinks it is a convulsivant, whilst Baxt states 
that it is possessed of hypnotic qualities, reducing the heart- 
beat in frogs by stimulation of the cardio-inhibitory appa- 
ratus. With frogs I bave seen it produce a semi-comatose 
state and convulsions, which are partly spinai and partly 
probably muscular. It produces on striated muscle a vera- 
troid contraction. 

On Man. 

It was a hypnotic in my case. 

NARCOTIN. 

On Lower Animals. 

Baxt, on frogs, states thatit is convulsivant, and produces 
a semi-comatose state. With frogs, I bave seen it produce 
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hype 1*989 thesia and spinai conmlsìons. Xt greatiy slowed tfae 
froge heart by ao action on vardia« maacle. 



05 Mas. 

I experienced no effeet from it. 



Ok Lotsk ASIMAIS. 

I>r. )litchell, on pigeons, ean' an emetic effèct, whìlst 
Harìev belìeves it lias a weak hrpnotic action on frogs. I 
haye seen it predace hypersesthesia aod subseqnent relaxa- 
tion with a little Bleejóneea. It haa little or no action in 
email doees. 

Os Mas. 

I have seen no eoporific effeet. 

Apomorphìa is an emetic, evea in aspbjsia, when intro- 
daced subcutaneously. 

Cotamin ia soporific, and paralyzes the motor nerves like 
woorari. 

Laudanin and landanosin are tetanic agents. 

Oxymorpliia has an action like morphia, oul; weaker. 

I give, in tlie following table, the action of many of the 
elemeuts of opium, in the order of their strength, aa near 
aa I could ascertain : 



KiBoonc DnCT. 


o»™„.„™.^ 


nucDrPECT. 


Han. 




Animata. 


Ku. 


A..^ 


PdsnrU. 


ÌUrfklM. 
CnHopii. 


Hydjroeounila. 


Codna. 
TlielaiD. 
Nunia. 
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Remiik, GHlvnnDlhunipiH ; M. Itnspnlh»!, Dia Eli^ktrotheraiiic; E. Oynn, 
Principesd'ElPctnUlierMpie; Pick, MpdicinipcllB PhvBik : Morgjm, Elretro- 
Phjsiology; J- KnapnlhHT, EWtHuilàtsleh™ ; KubutPBu, Elempntada Them- 
peuLique ; Urt'hiint, Miinufl de Physiqun Medicnle ; 'PBii^er, Untersuuh.ùbi-r 
die Ph,vsÌol. das Elfctrolonus ; Heidenhiiìn, Phwiutiigiacbe SLudieTi. 



Eteetricity is of two kinds, static and dynamic. The" 

static Ì8 generated by the friction of piate gtasB upon euah- 
ions, one kind going to the glass, and the other to the 
cushions. Tliia kind of eleetrÌL-ity is little uaed. 

Dynamic eki'tridty is genemted hy the chemical action of a 
fluid on a melai. In the zìne and copper element the elec- 
tricity Ì8 developed by the zìnc being iised \ip by the aeid, 
tbe copper being but little acted npon. The direction of the 
electrical current is always fi-oni the eorroded metal, aa the 
ziuc ÌB negative and the copper positive. The union of 
metal 8 ia caìled a "ce^i," their binding wire a '■'■ conductor" 
and t-Le aeting capacity of the celi ita " dedro-molor force." 
In the explanation of the action of eleetricity I shail follow 
Cyon, who haa given in hie work the most thoroughly scieu- 
tific expoaition of this complicateli aubject. 

Ohm diacovered a law which is, that the intensity of the 
current ia proportional to the electro-motor force. It can be 
fomiulaled thus: 

Let I repreaent the intenaity of the current, E the electro- 
raotive force, and R the reaiatance of the conductor: 



Then, I ^ :^ ■ Thia fundamental law ia to be recognized 

in ali atudiea in the application of eleetricity. The reaiat- 
ance usiially met with ia divisible into two parta: 1, The 
reaiatance of the circnit by the human body, electrodea, aud 
conducting wirea, ealled external reaiatance. 2. The reaiat- 
ance of the celi itaelf, by the liquida which must be traveraed 
by the eleetric current, ia named internai reaiatance. If the 
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external reaistance shouKl be represented hy r, and the ìnter- 
ual resiatance hy R, the Uw will be aa foHowa, when formu- 
E 

lated: I^^^ . If there is a iiumber of elemeots, the 

ìi-\- r 

, nE 

[ equatioD will be I ^= .. _^ , ii repreeenting the number of 

cells. 

The two extrerae cases which are jn-eaented in the praeti- 
cal application of electricity will be now considered. 

If the external resiatanee in eontpariaou with thu iiitorual 
resiBtance ia overlooked, then the formula 



dR + r 



j._nE _ E 
aR~ R" 



Hence the law ia deduced, that when the resìslance of the 
circuii in comparison wìfh the resistanc.e of the element is over- 
• looked, the intenidty of the currenl is not auffmented by increas- 
inff the number of the elements. 

If the ioternal reaiatance in comparison with the external 

nK 
reeistance ìs overlooked, then the equation I = — tj'it ^" 

be I ^= - — , from whieh the second law ia evolved, tkat when 

r 
the internai remtanee in comparison with the external resislance 
is overlooked, the intensity of the carrent inereases with the num- 
ber of the elements. 

If thesurface of the element ìb ìncreased n tiraea, the re- 
BÌBtance becomes n timea amaller (taking a transverse aee- 

E 
tion), and the formula will be I =^ R -|- r , and if r ia ne- 



cleeted.then i ^ — ^ — . 
^ R R 



Then the third law is dedueed, 



that when the external resistance in comparison iciih tìie internai 
resistance is overlooked, the intensity of the current inereases in 
proportion lo the surface exient of the element. 

If, OH the contrary, the external resistance ia great in com- 
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parison with that of the element, the intensìty of the eur- 
rent Ì8 not augraented hy iiiereasing the surfaee-exteut of 

the element, thus: I = ^ . — = — . 

K + r r 

n 

Hence, when the eireuit-resistances are verv screat ìt is 
necessarj to augnient the intensìty of the eurrent bv prò- 
portionately increasing the nuniber of the elemeiits, g^^ìi^g 
a surfaee as small as desirable. If, however, the external 
resistanees are very small, the ìntensity of the eurrent Ì8 
augraented by increasing the surfaee of each element, with- 
out augmenting their number. 

Kow, in the praetical application of electrìcity, the ex- 
ternal resistanees by the human body are so great that the 
internai resistanees may be neglected ; hence, in electro- 
therapeutics the surface-extent of the eleraents is of no 
importance, the intensity of the eurrent being deternnned 
by the number of the elements. It makes no gain if the 
elements are a fewfeet square or a few inches; their number 
only determines the intensity of the eurrent. 

If the galvano-cautery is used, theu the external resistance 
is very small. Here the internai resistance is only to l>e con- 
sidered, and you increase the surfaee extent of the elements 
as the resistanees diminish proportionately to the increase of 
surface-extent, and the intensity of the eurrent increases 
with the increase of the surface-extent of the elements. 

The density of an electrical eurrent and the intensity of it 
are two totally ditierent things. Thus, let L represent the 
length of the conductor and Q its transverse section, then the 

resistance will be represented by ^, that is, the resistance is 

proportional to the length of the conductor, and inversely 
proportional to the square of its diameter. If now D re[v 
resent density and I the intensity of the eurrent at the 
trans verse section of the conductor, the formula will be 

D = ^. Hence the density of the eurrent, the length of the 
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conductor remainiiig the sanie, cari be varied by varyiug the 
transverse seetion. If t.wo elements, as eopper and zinc, are 
uiiited by a nerve, the ìiitemal resiatance wHI be extremely 
sniall in comparison with that of the nerve, and ean be over- 
lo«ke<i. If nnw r represent the resiatance of the nerve, then 

r ^ ?j, that Ì9, ihe resistance of a conductor is proportional lo 

the hngtk and inversely proportional to its seetion. 

Taking the }aw of Ohm, I^ ~, and then substìtuting the 

vaine of r for it, the formula will be 



E^EQ 
L L 
Q 

Now it bua teeii showii that the density of the current Ì8 
I 






If iu place of the first nerve a second Ì9 placed whoae see- 
tion is twice the size of the former, then 



E + 2Q 
' L ■ 



' 2 Q L ^ 2 Q ■ 



Henee, tke density of an electrieal eurrent is not changed, (d- 
thoiigh the seetion ia doublé. If now the internai resistanee is 
overlooked in comparison with the external resistanee, the density 
of the current will not he changed by the increase of ihe trans- 
verse seetion of the conductor. 

If the external resietaiice ie extremely small in compari- 
son with the internai resistanee, then the density of the cur- 
rent ia inverseiy proportional to the transverse seetion. In 
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thia case the intenaify of the current always remains the 
sanie, whatever niay be the Bectioii of the conduc^tor, aa the 

resistance ie alwnya excessivelj- amali ; heDce I ^ - and 

ì) = —, theii D =; ir-Ti' hence the density will he as much 

smaller as Q Ì3 greater, Q being the transveree seetion. 

The electric eurrents commonlj uaed iu practic-e are the 
induced and galvanic. Inductioii-niachines uaiiaJly have two 
cylinders covered with wire, the one incloBÌiig the other, 
The outer cyliiider is called the aecondary spirai and the in- 
side oue the priniary spirai, whicb coiitains inside the coil of 
wire a nuniber of wires lying in a longitudinal direction. 
Now when the current from the celi goea tbrough the pri- 
mary spirai it produces magnetiam of the wircs inclosed by 
the priraary spirai, which induces a current of electricity in 
the aecondary coil. When the current in the priniary spirai 
is broken,tben another cnrrent is induced in the aecondary 
spirai. The direction of the current in the aecondary spirai 
Ì9 in an opposite direction to that in the primary spirai, 
but when the current is broken, tben the secondary cnrrent 
is in the sanie direction aa the primary current. The cur- 
rent generated in the primary coil has been callej by Du- 
chenne the extra-current, but Rosentha! haa ahown that it 
haa no properties difterent from the currenta of the second- 
ary spirai. 

The ojiening cnrrent is, phyaiologically apeakìng, much 
stronger tbau the cloaing induction current Ducbeune be- 
lieved tbat the extra-current acted with special force on the 
muacles, wbilst the currenta of the aecondary spirai acted 
greater on tbe sensory nerves of the skin. Thia statement 
of Duehenne's is true for bis apparatua, because bis primary 
coil eontains a few very tbick coila, and the secondary spirai 
a great nuniber of coila of very line wire. Uere tbe extra- 
current had greater intensity than tbe currenta of the sec- 
ondary coil, and conaequently acted differentiy in a phyaìo- 
logical sense. Tbe extra-current aud tbe currenta of the , 
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secondary coil are ali induced currents. Induction-appa- 
ratus also contaiii an electro-magnet to automatically dose 
and open the current. 

The Constant galvanic current consists of a nuniher of cells 
united together, which gìve oft* a current which is frequently 
used without being broken. The direction of the current 
can be changed by an instrunient called the commvtator. 
This current is also varied in intensity by an instrument 
called the rheostat. A galvanometer is also used to esti- 
mate the variations of temperature or to measure the inten- 
sity of the current. 

As long as the Constant current remains uniform in inten- 
sity, there is neither nervous impulse nor contraction of the 
muscle, except in sudden changes of the intensity, as in the 
opening and closing of the current. The variations of the 
Constant current only produce contractions. 

Physiological Action. 

On nerves, the induced currents produce a great excitation ; 
on muscles, a prompt and permanent contraction. In induced 
currents the negative pole has raost activity, and is the one 
most used to produce excitation. Although the poles are 
alternately negative and positive, the negative pole of the 
opening shock is meant, as this kind of shock is the most 
active, physiologically speaking. To irritate muscles they 
are excited directly, or the negative pole is placed on the 
point where the motor nerves emerge. By irritating the 
muscle through the nerve a less intense current is needed, 
and necessarily less pain is produced. The points of emerg- 
ence of the motor nerves are called usually Ziemssen's. In 
irritating the trun^i of the facial nerve the anode is placed on 
a point inside the concha. To excite the deltoid muscle the 
anode is placed just above the clavicle, towards its outer ex- 
tremity. To irritate the biceps of the arm the point is be- 
tween the two heads of this muscle. The median nerve is 
best reaehed at the lower third of the humerus and pressed 
against the bone. The ulnar nerve is best stimulated in the 
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groove between the olecranon and the internai condyle of 
the humerus. The radiai nerve is reached between the in- 
sertion of the deltoid and the external eondyle of the hu- 
merus. 

When Constant currents are applied to muscles, contrac- 
tions are produced on the opening and closing of the current; 
the closing contraction being strongcr when a Constant cur- 
rent passes through a nerve. It is found that the region of 
nerve about the positive pole is decreased in excitability, 
the nerve bere being in a state of anelectrotonus, whiist the 
region of nerve about the negative pole is in a state of 
katelectrotonus, a state of increased excitability. When 
the current is running towards the muscle it is called a de- 
scending current. When it is running from the muscle it is 
an ascending current. The contraction laws of Pfliiger's are 
explained as follows : 

The nerve is excited when the molecules pass from the 
ordinary state to a state of greater mobility, katelectrotonus, 
or when they pass from a state of less mobility, anelectro- 
tonus, to the ordinary state. The nerve is not irritated either 
by its passage from the ordinary state to the state of less 
mobility, anelectrotonus, or by its passage from the state of 
greatest mobility, katelectrotonus, to the ordinary state. 

The laws are as follows : 

0, Opening of the current. 

S, Closing of the current. R, Rest of muscle. 

C, Contraction of the muscle. 



Strength of 
current. 


Ascending 
current. 


Descendi ng 
current. 


Strong. 

Medium. 

Feeble. 


S-R 
S— C 

8-C 


o-c 
o-c 

0-R 


S-C 
S-C 
S-C 


III 



Cyon experimented upon healthy man, and found that the 
above laws held good. Heidenhain has also shown that a 
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fatigned moscie can be restored to ita prìstine vigor hy the 
a64i-ending oarrent, wbich is of greatest ìiu[>or(aDce. Rosen- 
thal. on hÌDieelf, baa discovered ihat erer^ Constant corrent 
inereases fbe irrìtabìlitj of the nerves for ita own op^ning, 
and lowers k for the closing of the oppoeite carrent, and on 
the contrari lowers it for ila own cloaìng aud increases it 
for the opeuing of the opposite carrent. This holds good 
also for the sensory nervea of man. In the practica) appli- 
cation of eleetricity, the{l)difference3 of conductivìties, and 
(2) of epecific irritability of ttssaes mnst be obaerved. The 
tissnes which oppose the least resistance are most atfected 
by eleetricity, as it always follows the eaaiest path home- 
ward. The resietance to the passage of eìeetrieity by the 
Berve compared with the muai^le ia aa 1.9 — 2.4 : 1. 

Bone conducts sixteen to tweuty tìtnes worse than muscle. 
The resisfance of the skiii is equal to five thouaand unita of 
Sienien's. The back of the net-k and upper segment of the 
spinai cord eonduct better than the himbar segment. To 
icrìtate the muscles and uot the skin, strorig currents are 
VBeà, the skin leing benumbed by ice or ebioroforni. When 
the eltjctrodea are of various sizes, the current will be greater 
in the tissuea about the smaller electrode. The nearer the 
electrodcs are to each other the greater the density of the 
current. When two electrodea are placed on the body, the 
wavea of eleetricity are direc-ted in such a manner that the 
greateet density is on a struighj line joining the electrodes. 
When it ia wiehed to only irritate the aeusory nerves of the 
akin, the skin about the amali eleetrode is powdercd to make 
it dry, whiltìt the large eleetrode is moiatened. To irritate 
the apinai cord by galvanism ia qiiite eaay, beeauae the spinai 
cord offere lesa resistance than the bony vertebne, the cur- 
rent traveraing the path of leaat resistance. The induced 
current excitea the spinai oentrcs too much and ahould not 
be applied. In galvanizalion of the head the direction of 
the current ahould be towarda the head to diminiab the eir- 
culation, and from it to increaae the aniount of blood. The 
Béiince wìfh induced currents should be about fiye miuutes, 
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with Constant currents about fifteen minutes. The inten- 
sity of muscular contraction is in direct relation to the in- 
tensity of the electric current. If it is desired to irritate 
the muscles or deeper tissuea, the skin is moistened with 
water to diminish the resistance to the penetratìon of elec- 
tricity. When the electrodes are pressed firmly against the 
skin the sensibility is diminished. If the skin is to be ex- 
cited a wire brush electrode niay be employed instead of 
the small dry electrodes. Here each wire gives oif electricity, 
and the density of the current is very great in these points. 
The greater the number of wires in the brush the greater 
the irritation. The physiological and pathological difter- 
ences between the action of the induoed and galvanic cur^ 
rents are due to differences between the duration and den- 
sity of the galvanic currents compared with the to-and-fro 
wave of the induction-apparatus. 

The Constant current produces electrotonic conditions and 
electrolysis, whilst induction-currents either do not or in very 
feeble degree. The induced currents excite more than the 
Constant currents, and hence are not applicable to the spinai 
cord or brain, and sometimes fail to produce muscular con- 
traction when the galvanic current is able to. Legros and 
Onimus formulate the laws of Constant currents as foUows : 

1. Descending currents act most energetically on the 
motor nerves. 2. Ascending currents act most on sensory 
nerves. 3. The excitability of nerves is diminished by a de- 
scending current and augmented by an ascending one. 4. 
On the spinai cord the descending current acts directly upon 
the motor nerves and not by reflex action. 5. The ascend- 
ing current excites the irritability of the spinai cord, and 
acts on the motor nerves by reflex action. 6. The descend- 
• ing current along the spine depresses reflex action and the 
ascending exaggerates them. 

Action in Disease. 

In ansesthesia faradic currents are used ; in hypersesthesias 
they can also be used, but the descending Constant is best. 

11 
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Here the positive pole is placed on the spinai cord, where the 
nerves leave, and the negative below the neuralgic region. 
In peripheral palsy the faradic current is used, unless the 
muscles only eontract under the influenee of the Constant 
current. The faradic current is not applied to the spinai 
cord ; here the galvanic current is used. In infantile paralysis 
the muscles generally do not respond to faradic currents; here 
the Constant current, going from the spine to the muscles, is 
used. In progressive muscular atrophy the Constant current 
is passed from the spine to the atiected muscles. Locally 
to the wasted muscles faradism niay he applied. The most 
to be hoped for is the arrest of the disease. In chronic my- 
elitis the ascending Constant current may be used. In one 
case of localized niyelitis, I ha ve seen the Constant current 
in three months restore sensibility, which, as well as motility 
was absolutely lost. Motility in the course of a year also re- 
turned. 

In tabes dorsalis, during the stage of irritation, weak de- 
scending currents are used. When the stage of excitation 
is diminished, then strong galvanic currents. In fatty mus- 
cular atrophy galvanic currents are applied to the spinai cord. 
In hysterical paralysis, faradism by the wire-brush to the 
skin, and galvanic currents flowing from the spinai cord to 
the muscles. In lead paralysis galvanic currents are used on 
the nerves, and faradic currents to the aftected muscles. The 
alternate use of faradic and galvanic currents is better than 
either alone. In diphtheritic paralysis faradic and galvanic 
currents are used. In reflex paralysis the galvanic stream is 
applied to the cord, and from there to the muscles. In chorea 
the ascending Constant current is used, and is preferred to 
the faradic. In writers' cramp, faradism to the muscles and 
galvanic currents from the spine and nerve-plexus. In facial 
paralysis the faradic current is used on the muscles and the 
negative pole of the galvanic current on the spine, and the 
positive pole on the motor point. Care must be taken not 
to injure the sight by strong Constant currents. In paralysis 
of cerebral origin, as after apoplexy, the electric current 
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should uot be used before two to five months bave elapsed. 
If Constant currents are used, tbe ascending ones are pre- 
ferred. In araenorrboea one pole of the galvanic current is 
placed in the middle of the lumbar region, the other on the 
cervix uteri, the current being broken. 

AH conductorsbecome warmer by the passage of electricity, 
and as platinura opposes a great resistance, and is a poor con- 
ductor of both beat and electricity, it is used. The platinum 
wire should be thin and short. The wire is heated to a white 
beat, then allowed to cool and applied to the tumor or body 
to be removed, and then heated to its full height. Dr. Byrne, 
of Brooklyn, has devised a very ingenious battery for galvauo- 
cautery. 



ADDENDUM. 



Luch singer discovered in the lumbar section of the spinai cord nerve- 
centres whìch preside over the secretion of sweat. He found that heating, 
asphyxia and nicotin excited them. Pilocarpin, also by an action on the 
nerve-endings in the cells of tbe sweat>glands, caused increased perspiratìon, 
whilst atropia prevented tbis action of pilocarpin, but if larger doses of tbe 
latter were given sweating ensued. 



164 WHERE IStìTKUMESTS MAT B£ PfiOCUBED. 



WHEEE IXSTRUMESTS MAY BE PROCUREI). 

Mr. H. Guéride'a successore Ancienne Cotnedie 24 Paris 
funiishes Bemard's holder and manjr of Bernard ^s instru- 
ments. 

Mr. O. Homn^ Leipzig, fomistes Czermak's holder Lud- 
wig's trachea! canala, ** seekers^"^ and Ludwig's cattine ìn- 
stroments in general 

Mr. O. Plath, Sìmeon Strasse, Berlin, fumishes Dubois's 
induction-appanitus and most of Dubois's instruments. 

Messrs. Baltzar and Schmidt, Leipzig, fumìsh Ladwi^'s 
kymographion at 585 marks, Ludwig's stromnhr, Pflii^er's 
myograph, Ludwig-Coats apparatus. 

Mr. Breguet, Paris, fumishes Marey^s myograph, 120 
francs, Marey's rotating apparatus, with Foucault's regulator 
at 600 francs, and Marey's polygraph and tuning-forks. 

Mr. Stohrer, Leipzig, fumishes Bowditch's apparatus for 
frog's heart, at 60-70 marks. 

Mr. M. Goldschmidt, Ziirieh, fumishes Fick's kymograph. 

Ali of the above may he ìmported through Messrs B. 
Westermann & Co., 524 Broadwav, New York. 



ERRATUM. 

Pnge 19, second line from bottom, read ^'sulphide " for "chlorìde." 
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AITKEN (WILLIAM), M.D., 

Professor of Patbology In Ihe Armj Medi»l Scfiool, 4c, 

THE SCIENCE AND PRACTICE OF MEDICINE, .THIRD 
American, from the Sixth London Edition. Thorouglily Revised, 
Remodelled, many portions Rewritten, with Additions almost equal to 
a Third Volume, and numerous additional lUustratioos, without any 
increase in bulk or price. Containing a Colored Map showing the 
Geographi[:al Distribution of Disease over the Globe, a Lithographic 
Piate, and nearly aoo lUustrations on Wood. 

Two volumes, royal octavo, bound in cloth, price, . . gis.oo 

" " " " leather, . . 14.0Q 

Por eighteen monlha Dr. Aitken hu been engagcd In again earefuUy revising this Grtat 

Wttrk, auil addiiig to it uuiiy vuluulile additiuus aud improvemeDis, umuunting lu the a^ 

alrcgata almuRt Co a volunie af nev matter, incladed in vhii^h wil] be fuund the adoption RDd 

GicorporatiiHi In the tejtt of Iha " Nt'a Nomenclaiwe of the Borni College of PliyiieiiiM! of 

ionrfji»;" to whioli are added the Dcfiniiiona AnA tlia t'oreigu Eqnivttlents Ibr theirEngHab 

naiDea; the NewCIa^sificutiuuof Diaeuseiu adopt^d bf the fijjj'ia College uf PhyBioiBDG, &c. 

The American editor, Mebedith Clymeb, M. D., has slso added to it many 

TttluHble articlea, with special reference to the waiits of the American Prao 

TITIONER. 

The work la non, by almost unirersal consent, both in England and the Iliiiti!d States, 
floknowledg^d \ii \k in advance nt ali other works oti Tlie Science and J'racli/x of Medinine. 
Iti» Bmost tboruu^h and complttte Text-booic for studente of medicine, fnHowìng sach . a 
eyrtematìo arraiigeuieut ex will gire thitm a. cansiatent vìiiw of the maiii iacìx, doctrinea, and 
pfactice of medicine, in accnrdance witb accurata phyKiolotticill and pathologtcal principi» 
uid làe preeent alata uf seienco. For the praclitioner it wiH he l'auud equalty acceptablu ac 
% vork of refeience. 

ALLINGHAM (william), F.R.C.S., 

Surgeon to St, Mark's Hospital tor Flitula, jic. 
FISTULA, H/EMORRHOIDS, PAINFUL ULCER, STRICT- 
URE, PRULAPSUS, and other Diseases of the Rectum, their Diagnosi» 
and Treatment. Second Edition, Revìsed and Enlarged by the 

Auihor. Price Ji.oo 

Thia hook has been well received hy the Profeeaioni the first edition Bold rap- 
idi^; the present one has been revised by the author, and anme additions maiJe 
chiefly fla to the mode of treatment. 

I "Kie jtfniVeo/ Prtas and CircalaT, speakinjc of It, says: "No bouk on this apecial auhjeci 
eau.at uliupproaeh Mr-AUin^^ham b in precision, cleomess, and praetìeal goud aenee." 
. .IS* London LancH : " Aa a praotica.1 puide lo the treatment of affectiouB of the lowei 
bovel, thia buok is worthy of allcommenifetion." 

The Edinburgh Xonlhl!/:"^^ ti cordially recommend it «s wéll deaerving the cflrelUl aUidy 
•E Fh^aicimu aud Snigeoua." 
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CLINICAL LECTURES ON DISEASES PECULIAR TO WO- 
MEN. Second Edirion, Revised aod Enlarged, with Six Lithographìc 
Plates and other lUustrations on Wood. Price . . . * 3.00 

The \s.iae and popalsclty of this book U proved by the rapid sale of the first edition, 
«hich. vaa eihausUid ìu less tliau a ^ear frum tlie time uf ite publicutìnn. It appears la 
noaxesa three greaX merits : First, It treats of the diseasea Tery coaiinu!! to females. eecoiid, 
h trenta nf Ihem in a thoroughly clinleal and practical maiiner. Third, Il is condsp, orig- 
inai, Bud illustratpd hy numerous uases fVom the aiitlior's nwn cxpcripnce. Hìe stfle Ìb cl^ar 
and Che vlame is the result of the authoi'^ large and accanile cliniosl obBervation recarded 
\a a remnrkable, perspiciinas. aud teme uanner, and ìb Mo'iiii'^unua Tor the best qualìtiee cf. 
.,^.. _^,^_ r_ ..1 _..., L. ._j .....,„,- „_.-..-,A ^^ji^„i Journal. 
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ADAMS (WILLIAM), F.R.C.S., 
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ADAMS (ROBERT), M.D., 
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Practical, and its Use in the Treatment of Paralysis, Neuralgia, and oth^ 
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and Forty-six lUustrations. In one volume octavo. Price . f6. 
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ARNOTT (henry), F.R.C.S, 

CANCER: its Varieties, their Histology and Diagnosis. With pive 

Lithographic Pìates and Twenty-two Wood Engravings. Price $■■ 

AGNEW (d. havks), M.D., 

Professor of Surgery in the University of Pmnijlvania. 
THE LACERATIONS OF THE FEMALE PERINEUM. AND 
VESICO-VAGINAL FISTULA, their History and Treatment, 
numerou3 Illiistrations. Octavo. Price . . . . ■ 1.50 

Prof. Agriew lias been a nioBt indefatigable lalmrer in this denartmenl, and bis work ' "■" 
(Mervedlv high in the eatimation of the profeHsìon. It la well illualrnled, and flill di 
"' II of the opeiationa aud instroiueiita euiployed aregivea. — fìmaifa XanireL 




ACTON (WILLIAM), M.R.C.S., etc. 
THE FUNCTIONS AND DISORDERS OF THE REPRODUC- 
TIVE ORGANS. In Childhood, Vouth, Adult Age, and Advanced 
Life, considered in their Physiological, Social, and Moral Relations. 
Fourth American from the Fifth London Edition. Carefully revised by 
the Author, with additions * 3.50 

Mr. AEton hoa dona good BBryioe to Boniely by grappliiift manfnlly with soxual Tice, and 
WB troBt thttl olhers, whnae poBÌtian as men of scieoce and leachera enable tieni to B[ieak 
with ftuthoritj, will assist in oombating and arresting the evils whioli it cnlaila. The spirit 
which parvftdea hia honk ia one which doeu credit equa] ly to the head unJ to tbehearto! the 
author. — Briiiah and Foreign JUeiUco-CMT-argieal Jiatiew. 
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ANSTIE (FRANCIS E.), M.D., 
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S. M. BRADLEY, F. R. C. S. 

Senior AsiliUnl Surgeon Manchester Royil InArmery. 
A MANUAL OF COMPARATIVE ANATOMY AND PHYSl- 
OLOGY. With 60 lUusttations. Third Edition. Price 



BEALE (lionel s.), M.D. 
DISEASE GERMS: AND ON THE TREATMENT OF DIS- 
EASES CAUSED BY THEM. 

Part I.-SUPPOSED NATUBE OF DISEASE GEEM8. 
Pabt II. — KEAL NATURE OF DISEASE GERMS. 
Pakt III.— the DESTHUCTIOS OF DISEASE GBBMS. 
Second Edition, much enlarged, with Twenty-eight fiill-page Plates, 
containing 117 Illustrai ions, many of Ihem colored, Demy Octavo, 
Price *4.oo 



Destructiou of Diaesae Geima.' 

SAME AUTHOR. 
EIOPLASM. A Contribution to the Physiology of Life, or an Intro- 
duction to the Study of Physiology and Medicine, for Students. With 

Numerous lUustrations. Price $5-°° 

ThisTolame ia inlcDded aaa, Text-Booe far Students ofPh^sìolagy, explainingthe nalare 
of some of the most importHjit chftnges which ara characierialic al and peouluir to livitig 
beiate. 

PROTOPLASM, OR MATTER AND LIFE. Third Edition, very 
much Eniarged. Nearly 350 pages. Sixteea Colored Plates. One 
volume. Price * 4.00 

Pakt I. DISSENTIENT. PaBT II. DEM0N8TRATIVE. PABT HL 8DGGESTIVB. 

HOW TO WORK WITH THE MICROSCOPE. Fourth EditionJ 
contaiiiing40oIUustrations,niaiiyorthemcolored. Octavo. Price 
This work a a complete nuuiaal of niicrogcoiiical manijialation, aadconUJnEafuIldescrip- 
tion of Diauf new procesxes of iiiTestìgatinti, wilh direcCious for CKamimug objBeu nader the 
highest power», aud for taking photograpba of microscopio objeeta. 

ON KIDNEY'DISEASES, URINARY DEPOSITS, AND CAI^ 
CULOUS DISORDERS. Including the Symptoms, Qiagnosis, and; 
Treatment of Urinary Diseases. With full Directions for the Chemical 
and Microscopical Analysia of the Urine in Health and Disease. The 
Third Mition. Seventy Plates, 415 figures, copie d from Nature. 
Octavo. Price ^lo.oo 

THE USE OF THE MICROSCOPE IN PRACTICAL MEDI- 
CINE. For Students and Practilioners, with full directions for exam- 
ining the various secretions, &c., in the Microscope. Fourth Edition. 
500 lUustrations. Octavo. Preparing. 

BLOXAM (e. L.), 

Professor of Chemlstry In KIng's College, London. 
CHEMISTRY, INORGANIC AND ORGANIC. With Experi- 
ments and a Coniparison of Eqnivalent and Molecular Formula;. With 
276 Engravings on Wood. Second Edition, carefully revised. Octavo. 

Price, in cloth,* 4.00; leather, *S.oo 

SAME AUTHOR. 
LABORATORY TEACHING; OR PROGRESSIVE EXER- 
CISES IN PRACTICAL CHEMISTRY. Third Edition. With 
Eighty-nine Engravings. Crown Octavo. Price . , ■ $' 



BENNETT (j. henry), M. D. 

NUTRITION IN HEALTH AND DISEASE. A Contribution to 
Hygiene and to Cliiiical Medicine. Second Edilion, Ruvised and Ed- 
larged. Ociavo. Clotli. Price ^2.50. 

BIRCH (s. B.), M.D., 

Member of Kie Rojal College of Physldans, Ite. 
CONSTIPATED BOWELS; the Various Causes and the Different 
Means of Cure. Third Edition. Price .... Ji.oo 



BUCKNILL (;oHN chakles), M.D., a TUKE (daniel h.).M.D. 

A MANUAL OF PSYCHOLOGICAL MEDICINE: containing the 
Lunacy Laws, the Nosology, CEtiology, Statistica, Description, Diagno- 
sis, Pathology (includìng Morbid Histology), and Treatment of Insanity. 
Third Edition, much enlarged, with Ten Lithographic Plates, and nu- 
merous other Illustrations. OcCavo. Price .... 58.00 
This edition cont^us npwarda of 200 pag*8 of additìonal matter. and, in oonsequeuca of 

recent adviiices in Psvchologioal Medicine, Baveml ehapl^re bave been rewf itten, briuging 

the Classifieatjon, Paflioloey, ftiid Treatraent of Iiuianily up to the preseot lime. 

BROWNE (j. H. balfour). Esq. 
MEDICAL JURISPRUDENCE OF INSANITY. Second Edition, 
very much Enlarged. With References to the Scotch and American 
Decisions, etc, etc. Octavo. Price iS'OO 

BIDDLE O^^E.), M.D., 

Prof^sor dT Materia Medica and Therapeiitlcs In the Jefersoti Medicai College, Philidejphla, Ita. 

MATERIA MEDICA, FOR THE USE OF STUDENTS. With 
Illustrations. Seventh Edition, Revised and Enlarged. Price ^4.00 
Tliia new arni thoroughly reviaed edition oF ProfeBaor Biddle'9 worlc liaa incorporateli in 
it ali the improyeraenta aa adoplcd ìiy the New United Stalea Pbarmauopfoia just laaned. il 
ìb desÌK^Ded ìa present Ihe leadln^ taeU aod princìplea usuallv eomprised niider this head aa 
■et (brtb by the standard anthorities, and to nll a vacQnm wluob seems to exist in the wanL 
of an elemeulary work oq the Bubject, Tholarger works uaually reoommended as teitt-books 
in onr Medicai achools are km voluminoua far eònTenieutiise. Tbis will be foundtoeonttuB, 
In Bcondensed forra, ali Ihat la mostTaliuible, and will snpply stadaita with a reliable gaide 
to the oourse of lecturefl on Maluria Medica as delivered at the various Medicai BohooU io 
the United Btates. 

BALFOUR (G. w.), M.D., 

Physlcian to the Royal Inllrniary, Edinburgh | tecturer on Cllnica) Msdlclna, &[, 

CLINICAL LECTURES ON DISEASES OFTHE HEART AND 
AORTA. With Illustrations. Octavo. Price . . . f+oo 

BYFORD (wrH!)7A.M., M.D., 

Professor oF Obslstrlcs and DUeases of Wometi and Children In the Chicago Medicai College, tic. 

PRACTICE OF MEDICINE AND SURGERY. Applied to the 

Disea.'ies and Acddcnts incident to Women. Second Edition, Revised 

and Enlarged. Octavo. Price, cloth, J5.00; sheep . . $6.00 

SAME AUTHOR. 

ON THE CHRONIC INFLAMMATION AND DISPLACEMENT 

OF THE UNIMPREGNATED, UTERUS. A New, Enlarged, and 

Thoroughly Revised Edition, with Numerons Illustrations. 8vo, * 2.50 

Dr. Byford writes the eioctpreaent state of medicai knowlodge on the anbjecbi pre«enl«d; 

— j j___ ., r. ^ clearly, so concisely, so trathfull», and so oomplel«]y, that bis bóok ii~ '*" " 

1 jjjg approvai of the profeBsion, and be ève ' ''-'' 

— Buffato Medicai and Sìlrgical Journal, 
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BLACK (d. CAMPBELL), M. D., 
L. R. e. S. Edinburgh, Member of the General CduiieII of Ihe Universll) of Glasgow, étt.. lu. 
THE FUNCTIONAL DISEASES OF THE RENAL, URINARY, 
and Reproductive Organs, with a General View of Urinary tathology. 

Price *2.oo 

The stylÈ of the antbor is clpar, easy, unii f^^roeallle, . . . his work in a valuable oontri- 
butiou lo medicai anienoe, and beingpeDned in thatdiapnsitlonofunprejudited philoBophical 
inquiry which shouid always pniJe a tnie phyaieian, admirably einbodiea the sjiiril of ita 
openiug quoiatioo from Professor Hniley, — IViilada. Med. Tirata. 

BY SAME AUTHOR. 
LECTURES ON BRIGHT'S DISEASE OF THE KIDNEYS. 

Deiivered at the Royal Infirmary of Glasgow. With 20 Illustrations, 
engraved on Wood. One volume, octavo, in Cloth. Price . * 1.50 

EENTLEY and TRIMEN'S 
MEDICINAL PLANTS. A New lUustrated Work, now Publish- 
ing ÌQ Monthly Parts. Twenty-one Parts now ready. Eight Colored 

Platea in each Part. Price, each, jSa.oo 

Tbin work includea full bolanioal deacriptions, and an aotwnnt of the prnperties and uses 
af the priucipal pianta employed in medicine, especial atteodoa being paia to Ibose which 
ore offioinal in tlie Britiab and Unit«l Stutes Pharraanopteias. The plaNts which snpply 

f. _j __ j ...i._^ :__j] jj ^jg gjj.^ giij i^nyalescent will be aJso moiuded. Each »pe- 

oolored piate drawn from nature. 

BEASLEY~{henry). 
THE BOOK OF PRESCRIPTIONS. Containing over 3000 

Prescriptions, collected from the Practice of the roost Eminent Physi- 
cians and Surgeons — English, French, and American; comprising also 
a Compeadious History of the Materia Medica, Lists of the Doses of ali 
Ofiìcinal and Established Preparations, and an Index of Diseases and 
their Remedies. , Fifth Edition, Revised aod Enlarged. Price *a.5o 

BY SAME AUTHOR. 
THE POCKET FORMULARY: A Synopsis of the British and 

Foreign Pharmacopceias. Tenth Revised Edidon. Price . *z.5o 
THE DRUGGIST'S GENERAL RECEIPT BOOK and VETERI- 

NARY FORMULARY. Seventh Edition. Price. *2.5o 

BRANSTON (thomasf.). 
HAND-BOOK OF PRACTICAL RECEIPTS. For the Chemist, 

Druggist, &c. ; with a Glossary of Medicai and Chemical_Terms. ^1.50 

BRAUNE— BELLAMY. 

AN ATLAS OF TOPOGRAPHICAL ANATOMY. After Piane 
Sections of Frozen Bodies, containing Thirty-four FuU-page Phoio- 
graphic Plates and Duraerous other Illustrations on Wood. By Wilhelm 
Braune, Professor of Anatomy in Elie University of Leipzig. Trans- 
la t ed and Edited by Edward Bellamy, F. R. C. S., Senior Assistant Sur- 
geon to, and Lecturer on Anatomy and Teacher of Operative Snrgery 
at, the Charing Cross Hospital, London. A large quarto volume. 
Price in cloth, f 12. 00; haifmorocco, 



COHEN (i. soLis). M.D. 

Uoturer Dfi LarjngoscQpy and Dlsease; nf the Thmt and Cfiest In lenerson Medicai Collage. 
ON INHALATION. ITS THERAPEUTICS AND PRACTICE, 
Including a Description of the Apparatus employed, &c, With Caies 
and Illustrations. A New Enlajged Edition. Price . . $2.75 

SAME AUTHOR. 
CROUP. In its Relations to Tracheotomy. Price . . gi-oo 

CARSON {JOSEPH), M.D., 

Professor of Materia Medica and Pharmacj In the Unlveraltj. 

A HISTORY OF THE MEDICAL DEPARTMENT OF THE 
UNIVERSITY OF PENNSYLVANIA, froiii its Foundatìon in 1765: 
with Sketches of Deceastd Professors, &c * 2.00 

CHARTERIsTmTthew), M. D., 

Member of Hospital StafF and Frofeissr In University of Glasgow. 
STUDENTS' TEXT-BOOK OF THE PRACTICE OF MEDI- 
CINE. With niQstrations. In the Press. 



Thifl bonk will forni oae volume of tbe Students' Guide Series, or Teil-Books, now in 
ccnrgQ uf publicatiou, 

CARPENTER (w. b.), M.D., F.R.S. 
THE MICROSCOPE AND ITS REVELATIONS. The Fifth 
London Edition, Revised and Enlarged, with more than 500 Illustra- 
tions. . ■. SS'Sf 

SAME AUTHOR. 
PRJNCIPLES OF HUMAN PHYSIOLOGY. The Eighth Revised 
and Enlarged. Edition. With nearly 400 Illustrations on Steel and 
Wood. Edited by Mr. Henry Power. laoopages. Octavo. '5.50 

CHAVASSE (p. henry), F.R.'C.S., 

Author of Adilce lo a Wlfé, Advice lo a Mother, Le. 
APHORISMS ON THE MENTAL CULTURE AND TRAIN- 
ING OF A CHILD, and on varions other subjects relating to Health 
and Happiness. Addressed to Parents. Price . . . *i.oo 

Dr. CharDfise'a warks haiVe been veir favnrablv recdved and liad a large circulaliaii, Che 
Tilneof hi8 odTice to WIVES iind MÒTHER3 hBviugthuBbwQTeryBenerally reeognìied. 
Thisbook ia a aeque l or companion to them, and itwilTbefound baili TaluBblemid imprirtuiil 
to ali who bave t&e care nf fiiuiilies, and whowanlto brine ujitbeir chilrtrcnlo beBonie usefuJ 
nen sud woiuen. It ìs full of fresh thouglils and graceiul illuetradonB. 

CLARKE (w.fairue), M.D., 

Asslitant Siirgeonlo Charing Cross Hospltel. 

CLARKE'S TREATISE ON DISEASES OF THE TONGUE. 

With Lithographic and Wood-cut Illustrations. Octavo. Price J5.00 

Il contatDS Tbe Aiiatomy and Pbfsiology of tJieTongue, Impnrtance of Ita Miuutc Exam- 

inatiaa, lEs Congenltal Defecta, Àtrophy, Hrpertroplif, Faraaitic Dìeeosta, Infiammati on, 

ByphiliB and its eSéota, Varioua Tumors to whivh it is BubjeoC, Aucidenta, lojurìea, <itc., &«. 

COOPER (s.). 
A DICTIONARY OF PRACTICAL SURGERY AND ENCY- 

CLOP^DIA OF SURGICAL SCIENCE. New Edk»^, Vtw.'è^^ 
^^ down to the present time. By Sam^ei. K.l.kiit, '?.'^.t:..'%>.,'a^\'*-«-^^' 
^^L other emineniSurgeons, lntwovQ\s.,oì ovei \qqo Tja%ea ew^- %^V 



CLAY (CHARLES), M. D. 

Fcllow Df the London Obiletriul Socldly, &<:. 

THE COMPLETE HAND-BOOK OF OBSTETRIC SURGERY, 

or. Short Rules of Practice in Every Emergeiicy, from the Simplest to 
the most Formidable Operations in tlie Practice of Surgery. First 
American from the Third London Ed'itioD. With numerous lllustra- 
tions. In one volume. * 2.00 

CHAMBERS (thomas k.), M. D., 
LECTURES. CHIEFL.Y CLINICAL. Illustrative of a Restorative 
System of Medicine, 

CORMACK (SIR JOHN '^Ìm^Tk. B., F. R. S. E., M. D. 

Edinburgh ind Paris, Feilon Boyal Coltogo of Phjsiclins, Physiclan to ttia Hertfard Brltlah Hospital, Parii, &c 

CLINICAL STUDIES, Illustrateci by Casca observed in Hospital and 

Private Practice. With Illustrative Platea. 2 Volumes. Octavo. * 5.00 

COBBOLD (t. spencer). M.D., F.R.S. 
WORMS: a Series of Lectures delivered at the Middlesex Hospital 
on Practical Helminthology. Post Octavo ga.oo 

CLEAVELAND (e. h.), M.D., 

Memberof the Amorican Medicai AEsoolalbn, &c, 
A PRONOUNCING MEDICAL LEXICON, Containing theCor- 
rect Pronunciation and Definition of Terms used in Medicine and the 
CoUateral Sciences. Improved Edition, Cloth, * 1.00; Tucks, * 1.25 
This work is uot only a Leiicoo of ali the words ia common usa in Medicine, bnt it il 
alao a Pronounciug Dictirfnary, a feature of great vaine to Medicai Students. To the Dis- 
penser it wi!l prove ao exeelleot aid, and alao to the Pharmaceutioal Student. It haa receivwi 
etrong conuneadation both ùoia the Medicai Press sud thim tlie profegaion. 

COLES (oakley). D.D.S. 

Dentai Surgeon to the Hospital for Diseasss ortha Thraal, &c. 

A MANUAL OF DENTAL MECHANICS. Containing much 
information of a Practical Nature for Practitioners and Students. 

INCLUDINO 
Tha Preparatìon of tba Month for Artiflcial Teeth, on Tnhing Impreaaiona, Varions 
Mod«a 01 ApplyÌDg Heat in tbe Laboratorj, Casting in PlasCer of Ptiria and MetsJ, 
Fredniia Metals used in Dentistry, Making Gold Platea, Yarioua FumiH of Porc4dBÌii 
DsediuMeehaniealDeutistiy, Pivot Teath, ChoosìDs and AdjuatiiiK Minerai Teeth, the 
Vulcanite Base, the CtJluloid Base, Treatment of Defonnitie» of Sia Manth, Iteaeipta 
for Making Gold Plat« aad Solder, et«., elo. 

With 140 lUustrations. Price * 2.00 

SAME AUTHOR. 

ON DEFORMITIES OF THE MOUTH, CONGENITAL AND 
ACQUIRED, with their Mechanical Treatment. Second Edificai, Re- 
vised and Enlarged. With lUustrations. Price, . . . 22,50 

CURLING (t. b.), F. R. S. 

Consulting Surgeon to London Hoipllal, S.z, 

OBSERVATIONS ON DISEASES OF THE RECTUM. Wi^i 
Illustrslions. Fourth Edìtion, Reviaedand Enlarged. Octavo. Cioth. 
Price ■^„.àa 




[CLARK (f. le gros). F. R. S., 
Senior Surgeon to St. Thoiras'i Hospital. 
OUTLINES OF SURGERY AND SURGICAL PATHOLOGY, 
including the Diagnosis and Treatment of Obscure and Urgent Cases, 
and the Siirgical Anatoray of some Important Stnictures and Regions. i 
Assisted by W. W. Wa.'Gstaffe, F. R. C. S., Resident Assistant-Surgeon , 
K of> and Joint Lectiu'er on Anatoaiy at, St. Thomas's Hospital, Second 
^^ EditLon, Revised and Eniarged. Pnce .... *3.oo 
r COTTLE (e. wyndham). M. A., F. R. C. S., &c. 

THE HAIR IN HEALTH AND DISEASE. Partly from Notes 
by the late George Nayler, F. R. C. S., Snrgeon to the Hospital for 
Distìases of the Skin, &c. i8mo. Cloth. Frice . . ^0.75 

COOLEY (a. j.). 
CYCLOP^DIA OF PRACTICAL RECEIPTS. Containing Pro- 
cesses and Collateral Information in the Arts, Manufactnres, Profes- 
sions, and Trades, including Medicine, Pharmacy, and Domeslic 
Economy; designed as a General Book of Reference for the Manufac- 
turer, Tradesraan, Amateur, and Heads of Families. The Fifth Edi- 
tion, Revised and partly Rewritten by Richard V. TusofJ-, F.C.S., &c. 
Over 1000 royal-octavo pages, doublé columns. With lUustratioos. 
Price * 10.00 

Every part of this editiou hna been Eiibjected ta a tboraugh and compiate revision hj tha 
editor, na^ùitiicl \iy ollier scìoatifi.c geotlemoD. In Ihe cliemiciil punioiL uf tlie lH)uk, every 
inl^ect of practieal imporlanee has been retained, correoted, and ailded to; lo tte name 01 
eretj substance of establlshed composition a formula baa been atlaohed ; while to the Phar- 
maoeutist ita vaine lias beeo grentlj increased bf the additiate wtucb. bave been mode ùom 
the Britìab, Indian, and United iStates Pharmocùpceioa. 

CAZEAUX (p.). M. D., 

Adjund Profasscr of ths Fscultj cf Medicina, Paris, stc. 
A THEORETICAL AND PRACTICAL TREATISE ON MIDWIFERY, 
including the Diseases of Pregnancy and Parturition. Translated from 
the Seventh French Edition, Rei'ised, Greatly Eniarged, and Improved, 
by S. Tarnier, Clinica] Chief of the Lying-In Hospital, Paris, etc, 
with numerous Lithographic and other Illustrations. Price, in Cloth, 
*6.oo; in Leather *7.oo 

M. Cazeaux'a Great Wark on Obetetrics bua become classcal in ita cbaraoter, and almoH 
aa Eocyclopaidia in ifs fulnesa, Written esprefisly for tba Uie of studente of medicine, it» 
teachines are plnin and eiplioit, pregenting a oondensed aanmiary of tliB leadiog principi» 
_u)li;.i(.^,i 1™ fi.o ...ctors of the obaletrìe art, and such olear, practieai directiona for the 

■ — ■-- -ient, and paerperal states, as bave beeii BaoelioBed bj 

md conGnued by the author'ii owa experieiice. 

DOBELL (horace), M. D., 

Senior Physkian lo the HosplUI. 

WINTER COUGH (CATARRH, bronchitis, emphysema, 

ASTHMA). Lecturea Delivered at the Royal Hospital for Diseases of the 
Chest. The Third Eniarged Edition, with Colored Platea, Octavo. 

This work has been thoronghly revieeil Two new Leclnrea have been added — vie., 
' "-' — "' " '^~ ""e Natura! Courae of Negleoteid Wiuter Coogh, and od the Interdepen- 



denceof WinterCnuehwithotberDiwaeea;" LectnrelX. "OnChange of ClimatHin Winlar 
Congb." Also addicinnal matter on Poet-nimaJ Cntarrli, Kar-Cough, Artificial Rffpitatinn u 
É. roeana of Treatment, Lamigoacopy, New MetìidAa awA \nW.TWiaeMii\B.'\i«»;m^<i'fìasi'SD:^- 
«Bina, agood todex, sud Colored Plates, witVi ttppe\uiii4T>'\a¥PKsJiit?\vìà\ci:iv%veia. 



DIXON (jAMEs), F.R.C. S. 

Surgeon totli« Rayal London Ophlhalmlc Hospital, &c. 

A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF 

THE EYE, with an Outline of thejr Medicai and Operative Treatment, 

with Test Tyjjes aad lUustrations. Third Editiou, thorouglily Revised, 

and a great portion Rewiitten. Price . , , . . *2.do 

Hr. Diion'a bonk is Gs»>iitiiLl]y a pruetìuil oue, vrrltten by aii obaervant aulbor, irho briAK» 

tohU special BubjectasDQQiiknoHleiIgidofgeniiral Medi cintami Surgery. — DaiUnQuamrly 

DILLNBERGER (dr. emil). 

A HANDY-BOOK OF THE TREATMENT OF WOMEN AND 

CHILDREN'S DISEASES, according to the Vienna Medicai School, 

Pan I. The Diseases of Womyn. Part U. The Diseases of Children. 

Translated from the Second German Edition, by P, Nicol, M.D. 

Many praotitioneni wìll be giad to posscss ibìn little manDaJ, wliich givw a iurge iDau 
of practical hints ou tlie treatmeot of diitt^aj^os whicb probabiy inukn np CIlg larger naif of 
every-day practiee. The tranalation is well madc. and eiplanalions of referente W German 
medicina! preparationa are gìvea with proper fnlnoss. -~ The PractUiojitr. 

DUNGLISON (RICHARD j.), M. D. 
THE PRACTITIONER'S REFERENCE BOOK. Containing 
Therapeutic and Practical Hints, Dietetìc Rules and Precepts, and 
other General Information Useftil to the Physician, Pharmacìsl, and 
■ . . . «3 5° 



Student. Octavo. Cloth. Price 



DUCHENNE (dr. g. b.). 
LOCALIZED ELECTRIZATION AND ITS APPLICATION 
TO PATHOLOGY AND THERAPEUTICS. Translated by Her- 
bert TiBBiTs, M.D. With Ninety-two lUustrations. Price . $3.00 
DuBhenne'a great Work a not only a well-nigh exhanBtiye Ireatise on the medicai usee of 
Eleotrioity, bi ' '■ '" "' '"' '" '"'" -" "-- 



a elaborate eiposition 
lue aa a therapeutic ai 
Pabt II., illustrated by chromo-l'tbiigrapba and 



the different difleaeea i 
wood-CDts, 



wbich Electric- 
[)repariug. 



DURKEE (siLAs), M.D., 

Fellow of tha MassachusetlB Medicai Society, tu, 
GONORRHCEA AND SYPHILIS. The Fifth Edition, Revised 
and Enlarged, with Portraits and Eight Colored lUustrations. Octavo. 

Price *3-S<* 

Dr. Durkee's work irapressM the render in favor of tbp anthnr by ilB Renerai Ione, the 
thoroiigh honesty everywhere evioced, the ekil! with whieh tlie iiook is arrariged, the m»u- 
ner in which tlia faots are eited, the ciever way in wbich the antbor'a eijierience is briiughl 
in, the inuidity of tbe rearoning, and tìie care with which the therapentics of venereal com- 
plaints are treated. —Lancet. 

DRUITT (ROBERT), F.R.C.S. 
THE SURGEON'S VADE-MECUM. A Manual of Modem Sur- 
gery. The Tenth Revised and Enlarged Edition, with 350 Illustra- 
lions J5.00 



DALBY (w. B,), F. R. C.S.. 

Aural SurgBon to SI. Gsorgfl's Hospital. 

LECTURES ON THE DISEASES AND INJURTES OF THE 
EAR. Delivered at St. George's Hospital. With Illustrai ioiis. 

Price $^'5° 

We cordiaily rppoimriencl thia admìrable yolnrae Ì17 Mr. Dalliv af a Iruslworthy Ruidc in 
the Ireatitieiit oF ihe ullfritioiis of the ear. The hook, is modpratc in price, beantiftilly illuB. 
trateti by woud i:iita, nnii got up in the best style. — Gluagovi itedicalJoumnl, 

DAY (WILLIAM henry), M. D., 

Physiclan In the SairarlUn Hospital far Women and Chlldnn, &c. 

HEADACHES, THEIR NATURE, CAUSES, AND TREAT- 
MENT, izmo. Cloth. PriLe gì. 00 

DUNGLISON (koBLEY), M. D., 

Late Professor of Instllutes of Medlclno, Ilc, In the Jeferson Medicai CollegG. 

A HISTORY OF MEDICINE, from the Earliest Ages to the Com- 
meiicement of the Nineteenth Century. Editcd by his sun, Richard 
J. DUNGLISON, M. D $^-5° 

ELLIS (EDWARD), M. D., 
Physiclan to the Victoria Hospital for SIck Chlldren, Jlc. 
A PRACTICAL MANUAL OF THE DISEASES OF CHIL- 
DREN, with a Formulary. Thit^ Enlarged Edition, Revised and 
Improved. One volume. 

The ADTHOR, in isauiaj! Ihia new edition of hie hook, saj-a : "I have 'erv ati-efully revised 
— ■- cha|it«r, adJitij; Revetal new aectious, and maklne ennaiderable additiuns «here the 



reqmre fnUer 
luly iucreasing the liulk of the volume." 



ELAM (CHARLES), M.D., F.R.C.P. 
ON CEREBRIA AND OTHER DISEASES OF THE BRAIN. 
Gelavo. ■ . . ^2.50 

FOTHERGILL (j. milner), M. D. . 

THE HEART AND ITS DISEASES, AND THEIR TREAT- 
MENT. With lllustralions. Octavo. Price . . . ?5.oo 

DIGITALIS. Its Mode of Action and its Use, Ulustrating the 
Effect of Remediai Agenls over Diseased Condìtions of the Heait. 
i'-^'^e $^-^5 

FOX (tilburv), M. D., F. R. C. P. 

Pliyslolan to the Department for Ski» Dlseases In University Collage Hoipltal, 

ATLAS OF SKIN DISEASES. Consisting of a Series of Colored 
Illustrations, iii Monthly Parts, together with "Descriptive Text and 
Notes upon Treatment ; each Part containing Foot Platea, reproduced by 
Chromo-Lilhography from the work of Willan & Bateman, or taken from 
Originai Sources. Now Complete in 18 Parts. Price, per Pari, «a, 00 ; 
e Folio volmiie, bound in cloth, Price . . JI36.0 



FENNER (e. s.), M. D., &c. 
VISION: ITS OPTICAL DEFECTS, and the Adaptation of Spec- 
tacles ; embraci *g Physical Optics, Physiological Optics, Errors of Re- 
fraction and Defects of Accommodation, or Optical Defects of the Eye. 
With 74 II lustrai io ns. Selections from the Test Types of Jaeger and 
Snellen, etc. Octavo. Price IS-S^* 

POSTER (balthazar), M.D., 

Pfofesiof of Medicine In Queon's Collega, 

LECTURES AND ESSAYS ON CLINICAL MEDICINE. Re- 
vised and Enlarged by the Author. With Engravings. Octavo, 
Price *3-oo 

FRANKLAND (e.), M. D., F. R. S., &c. 

HOW TO TEACH CHEMISTRY, being the substance of Six 
Lectures to Science Teachers. Reported, with the Author's sanction, 
by G. George Chaloner, F. C. S., &c. With Illustrations . ^1.35 

FENWICK (SAMUEL), M.D., F.R.C.F. 

THE MORBID STATES OF THE STOMACH AND DUO- 
DENUM, AND THEIR RELATIONS TO THE DISEASES OF 
OTHER ORGANS. With Ten Plates.- .... J5.00 

FLINT (AUSTIN), M.D., 

Profetior of the Principia: and PrìiclicB ai Medicine, &c., Bellenue Hospital College, New Yofk. 

CLINICAL REPORTS ON CONTINUED FEVER. Based on 
an Analysis of One Hundred and Sixty-four Cases, with Remarks on 
the Management of Continued Fever; the Identity of Typhus and 
Typhoid Fever; Dìagnosìs, &c., &c. Octavo. Price . . |2.oo 

GANT (FREDERICK J.),F.R.C.S., 
Surgeon lo the RojaI Frfe Hospital, JLC. 

DISEASES OF THE BLADDER, PROSTATE GLAND, AND 
URETHRA, including a Practical View of Urinary Diseases, Deposita, 
and Calcnli. Fourth Edition, Revised and Enlarged. With New Il- 
lustrations. Now Ready. Price . , , . . ■ *3'5o 

The faci thatafoiiriheditioD of thia boofc has been required seemB to be anffioìent proof 
nf its yalue. The autbor haa careftilly revised and added snch additìonal matter oaui mate 
it Duire Goinpltite and practically uaeful. 

GODFREY (BENJAMIN), M.D., F.R.A.S. 
THE DISEASES OF HAIR: a Popular Treatise upon the Affec- 
tions of the Hair System $i-5° 

CiROSS (SAMUEL D.), M.D., 
Profeiior of Surgery In th« lefFerson Medicai Cnllege, Philadet|ihla, lic, 

AMERICAN MEDICAL BIOGRAPHY OF THE NINETEENTH 

CENTURY. With a Portraitof Benjamin RusH, M.D. Octavo. I3.50 




GREENHOW (e. headlam). M.D., 

FbIIdw nf the Royal Cdiage of Physiclans, &c. 
ON CHRONIC BRONCHITIS, Especially as Connected with Gout. 
Emphysema, and Discases of the Heart. Price . . . *i.50 
Of ali workfl yet written on Chronic Bronchttia, this Ì3 nndoubtedty the beat. The style 
U alear and to the point, aiid tht )>rincipl(s of pa.thnlngT aiid treatment emineatlr at 
and pniptieal. It ih o poaitite additìon lo onr medicai literature. — Journal Fti/dìoU 
Medicine. j 



re. — Journal Ptycholùgvial 



BY SAME AUTHOR. 
ADDISON'S DISEASE. Being the Cronian Lectures for 1875. 
Delivered before [he Royal College of Physicians. Revised, and Illus- 
trateti by niimerous Casea and 5 lull-page Colored Engravings. One 
volume, octavo. Price * 3.00 



HARLEY (GEORGE), M. D., F. R. C. P., 

Ph^sldan lo University College Hospital. 
THE URINE AND ITS DERANGEMENTS: With the Applica- 
tion of Physiological Chemislry to the Diagnosis and Treatment of 
Constitutional as well as Locai Diseases. New Revised and Enlarged 
Edition preparing. With Engravings. 

Wehave hereavaluable additìon lo tbe library of the prBctisingph^iciai); 
not only for the inibrmalion whioh it containe, trat alao for the suggestive way in whicli 
mony oi the sutfjects are Created, sa well aa for the fact that it oontBtna Ihe ideaa of oae «ho 
thoronghly believes ìq tbe fature capabiliUes of Tberapeutiea based on PbyBiolo^cat faota, 
Ai^ la tbo important aetrioe to he re"-*—- ■^i >"- r-i..,.^:^-.. *., 'pu*'ei/^inn<vai ',T,^aat,-r<iHnn 



HEATH (CHRISTOPHER), F. R. e. S., 

Surgeon to Univanitty College Hospilal ind Holmo Professor of Cllnlcal Surger/ In UnlvnrsHj Collegi, 

OPERATIVE SURGERY. Elegantly lllustrated by 20 Large Col- 
ored PJates, Imperiai Quarto Size, each Piate containing severa! Fig- 
ures, drawn frona Nature by M. Lgveillé, of Paris, and Colored by hand 
under his direction. Complete in Fi ve Quarterly Part.s. Price, per Pan, 
J2.50; or in one volume, handsomely bound in cloth. Price Ji4-oo 

HEWITT (graily), M. D., 

Phyilclin to tiiB Brtlish Lytrg-ln Hospital, and Leclurer on Diseases of Women and Chlldren, &c. 

THE DIAGNOSIS, PATHOLOGY, AND TREATMENT OF 

DISEASES OF WOMEN, including the Diagnosis of Pregnancy. 

Founded on a Course of Lectures delivered at St. Mary's Hospital 

Medicai School. The Third Edition, Revised and Enlarged, wilh 

new Illusi rations, Octavo. Price in Cloth . . . *4.oo 

" Leather . . . *5.oo 

This new edition ofT>r. Heiritt's hook haabeen Borouchmodified,that it may be oonaiderad 

Bubstantially a new hook ; very much of the roatter haa been entireiy re written, aud the whole 

work has been rearranged in Bvioh a nianner aa t« prescnt a most decìded imprcTsment over 

previoua editiona. Dr. IlBwìttiatheleadingciinicalteacheronDiaeaeesofWomenin 
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HIIXIER -(THOMAS). M.IC 

ny»c<a ta »■ HMfiW fai Sìit Ckl*«. *£. 

A CLINICAL TREATISE ON THE DISEASES OF CHTUIREN. 
OcUvo. Price .......-.* i.oo 

We hsvc nU eBMi^ ta m£eate «ad iOntnic tbe cneOnce «f Dr. HiHier^ votiate. It 
!• anwBlW dw kÉDd nf kwk B«id«d br sii me&ml laem wko «JA tv «nUnto cUdìcbI 
MimiM-j sW wad fnetìee. — limJim I«mrr1 

■'■ • 

HOLDEN (ll-ther), F.R.C.S. 

HUMAN OSTEOLOGY, comprising a Descriptioii of the Boses 
wìtb Deiineationj of the AnaAJunents of the Muscks, &c Witfa 
muneroos Illaaraiions. Fìfth Edìtiori, careftiity Rcvbed- Price, $6.00 

HOLDEN-S MANUAL OF DIS3ECT10NS. Price . SS 00 

HARRIS (cHAPiN A.). M. D.. D. D. S. 

THE PRINCIPLES AND PRACTICE OF DENTISTRY. Tenth 
Revised Edition. lo great foiz rcvriilc-n, rearraoged, and with rnsoty 
new and imponant lUastrationì. Inctuding^ — i. Deoud Aiiatotny and 
Plij-5Ìology. 2. DcnUl Pathology and ThèiaptrtHici. 3. Dcatal Sur- 
gery. 4- Denta! Hecfaanics. Ediied by P. H. Austen, M.D,, Pro- 
fessor of Dentai Science and MechanbiD in the Baltimore CoU^e of 
Dentai Surgeiy. With neaily 400 Slustiations, ioclodìng ntanj new 
oties aaiìe especially for this edìtion. Royal octavo. Price, in cloth, 

{6,50; in leather tT-S'* 

Thè new editìoa oT Dr. Hutù's woA iaa bem tliAreiiEtilT nriad in iTl ite partii more 
■o (hu inj iirerioos eJitiUD. So giBit buve hem tlie adianns in bbdt bisnch» of dea tbtrj-, 
ILit tt wiu fnond nec^^ary to revrìw the snictn or sobjecu, and UiB ha± htta done Ìd HH9 
moct effideat toonntr b« Piufe'sor Anoeu, lór matif <resrs u> sswciatc aod friend of Dr. 
Hanis. aui<ited by Prifesor GorgM awl Thomas S. lattmCT, M. D. The pnblìihera feel 
sssared tliat ìt «iU O'iw be (nnnd the most complete teit-book 6ir the «tndent and goide Ibc 
the piactilìouer io the Eogli^h Ungoage. 

SÀME AUTHOR. 

A DICTIONARY OF MEDICAL TERMIXOLOGY, DENTAL 

SURGERV, ANB THE COLLATERAL SCIENCES. Fourlh Edition, 

Carefuliy Revised and Enlarged, by Ferdinand J. S. Gorgas, M. D., 

D-D.S., Professor of Dentai Surgery in the Baltimore College, 5:c-, &c. 

Royal octavo. Price, in doth, f 6.50; in leather . t7-So 

The many aiÌTaoees in Beata] Science rendetvd it uecessar7 that tbis edìdnn sliould be 

tlioruaghij reviseil, «bieh hasbeen dune!» the mox ealis&ctnrr luanner bv Pn>f«f3or GoigM, 

Dr. flaniii'B fMpcrsaor io the Baitinore I>eDtal Collega he Itavi ng aild^l pearl; three tfaoB- 

■and new «ords, be<ìdes makia^ taanj additiona and conection^ The diwn of the inorft 

ptnmÌDent medieìiiulagcnlf havealBo ^nadded,BBd in eveiy «ilj Uie book haa b«en greatlj' 

uupfoved, aad its vaine enhaneeil a^ a irorb. of lefereucc^ 

HANDY (WASHINGTON R.), M.D. 

Lat? ProlEsor of ki^tlam], &c„ in the Baltimnra Collfg» 

A TEXT-BOOK OF ANATOMY, AND GUIDE TO DISSEC- 

TIONS. Por the Use of Smdents of Medicine and Dentai Surgery. 

With 312 Illustrations. Octavo, Price . . . . * 3-00 

Dr. Htmdj^s wnrk waa prepared witb speoial refeteaee to the wanls of Ihe Stndent Bi^ 

Practitinner nF D«nlal Sui^ry. Direclìni; ]iartii:ular aHention to the Mnnth. It éhows ttep 
br Btep the impiirtant .^natomical and PhTsioln(n<al relatìans which ìt haa with eaoh aita 
ili the Digons uad fuDctìoos of the general Bj^lem. 



HARDWICH AND DAWSON. 

HARDWICH'S MANUALOFPHOTOGRAPHICCHEMISTRY. 

With Eugravings. Eighth EdUion. Ediled arni Rearraiiged by G. 

. Dawson, Lecturer on Photograpliy, &c., &c. lamo. . . Ja.oo 

The objeut of the Editor bis been to gin practleai Instmction in thia fascinating art, and 

toleorl the novice froio firstprinciplestothe biglierbni,in!hes, iuipreasìag Liia with the vaJue 

of asti and exoctiiess in every n]ieru.tiaD. 

HEADLAND (f. w.), M.D, 

Fello» of the Kayi\ Collega of Phjilclans, bc., &c. 
ON THE ACTION OF MEDICINES IN THE SYSTEM. Sixth 

American troni the Fourth London Edition. Revìsed and Enlarged. 

Octavo. Price J3-00 

Dr. Headland'H wcirb ?ives the onW scientific and Batiabctorjr vtew of the aetiun oF medi- 
cine; and this iiot in the way of ìdie speculaCìon, bat bf demoDstnttìon and experìments, 
&ad infferencea almust as indis^utable as demon^tmtinns. It is triti]' a ervat Ediuitffin work 
jn a amali cnmpnss, and deserves to be Che hsjid-boc^ af «ver; lorer of the ProfesHÌon. It 
hag reoiiived tlm approbutiou of tho Medicai Presi, bcith in tliis country and in Europe, and 
Ih prononnced by th«m to lie the most originai and practicttliy uaeful wocliL Chat has been 
iganed fur many yeara. 

HILLES (m. vi.), 

Formerly Leclurer on Analoiryi lic., at Weslmlnster Hospital. 
THE POCKET ANATOMIST. Being a Complete Descriptìon of 
the Anatomy of the Human Body; for the Use of Students. Price, in 
cloth, Si. 00; in Pocket-book forra . . . . . ^1,25 

HEATH (CHRISTOPHER), F.R.C.S., 

Surgaon ìe UniverilQ College Hospital, Su:, 
INJURIES AND DISEASES OF THE JAWS. The Jacksonian 
Prue Essay of the Royal College of Surgeons of England, 1867. Sec- 
ond Edition, Revised, with over 150 Illustrations. Octavo. Price, 

$5.00 

SAME AUTHOR. 

A MANUAL OF MINOR SURGERY AND BANDAGING, for 

the Use of House Surgeons, Dressers, and' Junior Practitioners. With 

a Formulae and Numerous Illustrations. i6mo. Price . $2.00 

HAYDEN (THOMAS), M. D., 

Fellow of the King and (Juasn's College of Physìclans, Le., Le. 

THE DISEASES OF THE HEART AND AORTA. With 81 
Illustrations. In twovolumes, Octavo, of over 1200 pages. Price, * 6.00 

HUFELAND (e. w.), M.D. 
THE ART OF PROLONGING LIFE. Edited by Er.4smus Wil- 
son, M. D., F, R.S., &c. lamo, Cloth * i.oo 
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HEWSON (addinell,) M. D. 

AHindlng Surgeon Pannsjivanli Heipltil, jici 

EARTH AS A TOPICAL APPLICATION IN SURGERY. 
Being a full Exposition of ita use in ali the Cases requiring Topical 
Applications admitted in the Surgical Wards of the Pennsylvania Hospi- 
tal during a period of Six Months. With Illustrai ions. Price $3.So 



HUTCHINSON (junathan), F. R. C. S. 

Stfliar Surge«n io the London Hospltat. 
ILLUSTRATIONS OF CLINICAL SURGERY. Consfsting of 
Plates, Photographs, Wood-ciits, Diagrams, etc, IHustrating Surgical 
Diseases, Symptoms and Accidents, also Operations and ollier Methods 
of Treatment. With Descriptive Letter-press. 7 Parts now ready. 
Each Part complete in ilsclf. Pricc, per Pari .... ^3.50 
ÌÌ^Prospectusesfurmshed upon appUtation. 

HODGE (hugh l.). M. D. 

Emerltui Profeisor In Ihs Unlveriity af Pan nsjl (irla, 

HODGE ON FCETICIDE. OR CRIMINAL ABORTION. 

Fourth Edition. Price, in paper, 30 cents ; in cloth, . ,50 

HODGE'S (h. lenox) NOTE-BOOK FOR CASES OF OVARIAN 

TUMORS. With Diagrams, etc. Price, 50 

HOLDEN (EDGAR), A.M., M.D., 

Of Newark, New Jenny. 

CONTAINING TIIKEE HUNDKED ILLUSTRATIOHS. 

THE SPHYGMOGRAPH, Its Physiologìcal and Pathological In- 

dications. ITie Essay to which was awarded the Stevens Triennìal 

Prize in the College of Physicìans and Surgeons in New York, Aprii, 

1873. lUustrated by Three HuBdred Engravings on Wood. One vol- 



ì octavo. Price. 



HOOD (p.), M.D. 
A TREATISE ON GOUT, RHEUMATISM, AND THE ALLIED 
AFFECTIONS. Crown octavo. f4-*5 

HANCOCK (henry), F.R.C.S. 
ON THE OPERATIVE SURGERY OF THE FOOT AND 

ANKLE. Numerous Illustrations. Octavo. . . . fó.oo 

JONES (t. wharton), F.R.S. 
DEFECTS OF SIGHT AND HEARING. Their Nature, Causes. 
Prevemion, &c. Second Edition. Price »... - *i.oo 

JONES, SIEVEKING, and PAYNE. 

A MANUAL OF PATHOLOGICAL ANATOMY. By C. Hand- 

r/ELD Jones, M. D., F. R. S., Physician to St. Mary's Hospital} Mid 

EuwardH. Sjeveking, M.D.,F.^.C.?., ?\i-5s\eXa.tvtoSl.Mary's Hos- 

pital. A New and Enlarged Ediùon. EA\\eù\i-j "^."«."5t.xis^,'U.A-, 

£:RC.P., Assistant Physician and ■Lectuiei oi\"M-otUÌ ^na.'sanv^ itt^iiL 

ts's HnsTìhaì. With Numeious IWMsVialioiia. . . V'.^ 




21 
KIRBY (e. a.), M. D., M. R. C. S. Eng., 

Late Physlclan la Ihe City Dlipensary. 
ON THE ADMINISTRATION AND VALUE OF PHOSPHO- 
RUS, as a Remedy for Loss of Nerve Power, Neuralgia, Hysteria, etc. 
With Forrmilae for Combinatious with Iron, etc. 

LAWSON (GEORGE), F.R.C.S,, 

SurgBon tQ tfis Boyal London Ophthalnilo Hoipltal. 

DISEASES AND INJURIES OF THE EYE, THEIR MEDICAL 
AND SURGICAL TREATMENT. Containing a Fcirmulary, Test 
Types, and Numerous Illustrai ions. Price , ■ . . *a.oo 
TMi Manual is admirablf cleor and emìnently practical. The reader fcela that lie ìb in 
the banda of a teoicher who boa a right ìa speak with authority, atid wlio, If he may iie, saìd 
to be positive, is so frniti the fulness of kaowìedge and expeiience, and wbo, while weil hc- 
Quainted with the writitiga and labcirs of other sutliorìticti un the matters iie treata r>[, hai 
himself practìcolly worked out what he teaclies. — Loadon Medicai Times and Gmetle. 

LEBER & ROTTENSTEIN (drs.). 

DENTAL CARIES AND ITS CAUSES. An Investigation into 
the Influence of Fungi in the destruction of the Teeth, translated by 
Thomas H. Chandler, D.M.D., Professor of Mechanical Dentìstry in 
the Dentai School of Harvard University. With lUustrations. Octavo. 

Price "1.25 

This work is now oonaidercd tha beat and moat elaborate work on Dentai Caries. It ìa 

everywhere quoled and relied npon aa antbarit? by the profesaioii, who have aeen it in tbs 

«rigiuaJ, and by &uthurs writing on the Bubject. 

LEGG (j. wickham), M.D. 

HBmbBr of the Boyal College of Plijslolans, &.C, 

A GUIDE TO THE EXAMINATION OF THE URINE. For 
thePractitionerand Student. Fourth Edition. i6mo, Cloth. Price, Jo. 75 
r. L^g'a little njanual has met with remarkeble ancceas; tlie apeedy eihaustioa of 



LEARED (ARTHUR), M.D., F.R.C.P. 
IMPERFECT DIGESTION; ITS CAUSES AND TREATMENT. 
The Sixth Edition, Revised and Enlarged ?i-7S 

LESCHER (f. harwood). 
THE ELEMENTS OF PHARMACY. For Students. The Fourtlj 
Edition, Revised and Enlarged. Octavo S3.oo 

KOLLMEYER^nr.), A. M., M. D. 

Pri^fessor of Materia Medica and Therapeutice, Montreal College. 
CHEMIA COARTATA ; or, Tlie Key to Modem Cheniistry. With 
Numerous Tables, Tests, &c., &c. Price, .... |2.as 



LIVEING (EDWARD), M. D. 
ON MEGRIM, SICK-HF.Ar>JKCW¥,, K&O >iCi«5. tCOOJsa 
I DISORDESS. With Colotcd l?\ae. Oa»No . - - — " 




LEWIN (dr. George). 

PmfaasDr at Ihe Fr.-Wllh. University, end Surgeon-ln-Chief of ìtin Eyphllltic W.vdi and Ekin Dlseaiei of 

theChsrily Hospital, Berlin. 
THE TREATMENT OF SYPHILIS by Subcutaneous Sublimate 
Injections, With a Lithographic Piate illuslrating the Mode and Proper 
Place of administering ihe Injections, and of the Syringe used for the 
pnrpose. Translated by Carl Prcegler, M.D., late Surgeon in the 
Prussian Service, and E. H. Gale, M.D., late Surgeon in the United 

States A rmy. Price *i.So 

The great nutobec of cases treBfrf, some fourteen hnnilrcd, wiihin a period of fonr yean, 
in the wards of the Cbarity Hospital, Berliu, ouly twcnlj of whipli were rcturned on 
account of Sypbililic relatiFca, certaiiily entìLlfa llie iiielhod of treatment ndropated by thia 
distingaishell B}7>hilograpiii!r to tlie atleation of oil plijeiciana tindcr whose notico syjiliilitio 

lizarsIk^n), m.d. 

Lale Prcfessor of Surggry In the Rnyat College of Surgesns, Edinburgh. 

THE USE AND ABUSE OF TOBACCO. Frani the Eighth 

Edinburgh Edition. lamo. Price, in flexible cloth, . ^o-.^io 

Ttiia little Work oontains a Histoiy of the introdiiplion of TobaccOj ita generai ehanicteriB- 

tica ; prautical observationa upou iU eJTccts od tlm sy^teia ; tlie opioinn of celi-brutcd profc» 

bìodbI meo in rcgard to it, together tritìi casca ìUnstratùig ita dEleterious ìofluenoe, &a., &(i. 

MACN AMARA (e). 

Surgson to the Ophthalmic Hospital), and ProfeBsor nf Oplithalmlc Medidne lo the Medicai College, Calcutta. 

MANUAL OF THE DISEASES OF THE EYE. The Third 
Edition, carefully Revised; with Additions, and numerous Colored 
Plates, Diagrams of the Eye, many llìustratioiis on Wood, Snellen's 
Test Types, &c., &c. Price ...... *4.oo 

"ThÌB work when first publìftied took its place in medicai literatare as (he most complete, 

coodeosed, and well-artanged taamial ou ojiiithalnuc aurgery in the EngLsh ' 

Arrangai eapeoially for modica! studenta, it Ijtcame, hovìever, the work of refere 

e excselleut margiual u 



hasf practiboaer, wbo eoald obtuin nearìy ali tiial was beat wortb knonlng oi 



of the paragraphs." 

MACKENZIE (jiorell), M.D. 

Pliy^lclan lo Ihe Hospital for Dlsoa^es of the Throal, London, Le, 
GROWTHS IN THE LARYNX. Their Histoiy, Causes, Symp- 
toms, Diagnosis, Pathology, Prognosis, and Treatment. With Reports 
and Analysis of One Hundred Consecutive Cases treated by the Author; 
and a Tabular Statement of every ptiblished case treated since the ìn- 
vention of the Laryngoscope. With numerous Colored and other 

Illustrations. Octavo. Price *3.5o 

Dr. Mackeniie'a position has given bim great ^dranlngea and a Inrge experìvnce in Uie 
treatment of Diseanea of the Throat, and for many years he bus beoti rciraniod as a leading 
nnthocity in thia depanment of Surgcry. The llluatrutiona bave bcen preparcd willi grcat 
care atiu expense. 

OTHER WORKS BY SAME AUTHOR. 
THE LARVNGOSCOPE IN DISEASES OF THE THROAT. 

With an Appendix on Rhinoscopy, and an E^ay on Hoarseness and 

Loss of Voice. With Additions by J. Solis Tohen, and Numerous 

Illustrations on Wood and Stone. Price . ' . 
FHARMACOPCEIA OF THE HOSPITAL for Diseases of the 

Throat; with One Hundred and Fifty Formula for Gargles, &c., &c. 

Price $i.2S 



MEiGs AND pepper; 

A PRACTICAL TREATISE ON THE DISEASES OF CHIL- 
DREN. By J. Forsvth Meigs, M.D., Fellow of the College of Physi 
cians of Philadelphia, &c., &c., and William Peppek, M.D., Physidan 
lo the Philadelphia Hospital, &c. Sixth Edition, thoroughly Revised 
and greatìy Enlarged, forraing a Roya! Octavo Volume of over ic 
pages. Price, bound in cloth, ^6,00; leather . , ■ $7- 

It is tiie most oompleu wurk od ike subjeut in our lAuguage. It oantaiaa ut once tlie 
■nlts of wrEonol, a-ud the tispurience of othera. lls quolatiiuia jrom the laostreceritautl' 
itles, ali atnae and abroad, are ajnpU, ajid wo tbìnk the aachors deEerre congrataladuiis 
haviug [iruduced a IkÌdIi nacquulled for tlie usÉ of the studcut aud iudispeusable aa a «< 
of cefcreube for the ptsxtHiouer.^Atnerican Medicai Joia-nal. 

MURPHY (JOHNG.), M.D. 
A REVIEW OF CHEMISTRY FOR STUDENTS. Adapted to 
the Courses as Taught in the Principal Medicai Schools in the United 



States 



gi.sS 



MENDENHALL (george), M.D., 

Professor cT Obsteirics In tho Medicai Collego nf Olilo, &c. 
MEDICAL STUDENT'S VADE MECUM. A Compendium of 
Analomy, Physiology, Chemistry, the Practice of Medicine, Surgery, 
Obstetrics, Diseases of the Skin, Materia Medica, Pharnaacy, Poisons, 
&c., &c. Eleventh Edition, Revised and Enlarged, with 224 lUustra- 
tions. In cloth ..,......* 2.00 

MAXSON (edwin e.), M.D., 

ForraeHy Lecturer on the Praclice of Medicine In Ihe Genève Medicei Ccllege, &c. 
THE PRACTICE OF MEDICINE • 3.00 

MARSHAIXù^hk), F.R.S, 

Professor ef Surgery, Urilvorslly Collega, London, 

PHYSIOLOGICAL DIAGRAMS. Life-size, and Beautifully Col- 
ored. An Entirely New Edition, Revìsed and Improved, "illustrating 
the whole Human Body, each Map printed on a single sheet of paper, 
seven feet long and three feet 

No. 1. The Skeleton sud Licamcnta. 



No. 2. The Muacles, Joiiii 
ohan' 



nPosition. — The 

ture of ihe Lutigs. 
Ha. 4. The Organa of Circulatìon. 
No. 5. The Ly tu ;i li litica or Àbaartieota. 
No. e. The Digestive Organa. 
Price of the Set, Eleven Maps, 



inches broad. 
No. 7. The Brain and Nervea. 
No. 8. Tlie Organa of tlie Beiises and Organa 

of the Voice. Piate 1. 
No. 9. The Oreans of the Senaea. Finte 2. 
No. IO. Tlie JficroBeopic Struttura of tlie 
Teitnrea. Plutei. 
The Mi<!roscopic Structare of Uie 
"■late 2. 



Teitures. 

Sheets, $S' 

" " " " haudsomely Mounted on 

Canvas, with Rollers, and varnishcd, $Si 

An Explanatory Key to the Diagram. Price .... 



MADDEN (t. M.), M.D. 

Aulhnr of " Cliiaatotugy ard the Use ef ttinerat Walers,'> 

THE HEALTH RESORTS OF EUROPE AND AFRICA for the. 

Treatment of Chronic Diseases. A Hand-Èook the result of the 

Author's own Observations during severa! years of Health-Travel 

many Lands, containing, also, the substance of the Author's formcr. 

^L Work on Climatology and the Use OF Mincral Waters. Octavo, 



PARKES (EDWARD A.). M. D.. 

Prafesior of Mllitiry HygleM In the Ami} Medicai Schaol, U. 

A MANUAL OF PRACTICAL HYGIENE. The Fourth Revised 
and Eniarged Edition, for Medicai Officers of ihe Anny, Civil Medicai 
Officers, Boards of Health, &c,, &c. With many Illustrations. One 

Volume Octavo. Price Jó.oo 

ThÌB vork, previouslf onrìvEilled as s teit-book Gir medicai office» of the armjr, in nnw 
equallT' unrìnilled as a text-book for cirìi medicai officerà. The Ént book Ireala in si 
aive chapleiBof water, air, venlilatioD, eiaminstìoa of air, food, quolity, cboice, and coukJng 
of food, b«Tera^ea,Biid condimenla; soli, habilAtìoafi^ removal of excreta, iranning of honscH, 
eierolae, clothiog, cllmate, meteorology, indìviilnal lygienìc managemeiiti diapijsftl of the 
dead, the preveutìon of some common diseasea, disiofection, and sttttùtics. Tlie (iefoud 
book is devoted to the service of Ihe soldier, biit la hsrdly leaa instruelìve Io Ihe civil officer 
oT health. It is, Jn short, a comprehensive aud tnutsorthj lext-book of bjgiene for the 
ir general reader. — London Lanuti. 



POWER (henry), M. B., F. R .C. S., 

Senior Ophlhalmlc Surgeon to St. Barthalomew'i Haipital. 
THE STUDENT'S GUIDE TO THE DISEASES OF THE ÈVE. 
With Engravings. Prepari ng. 

PENNSYLVANIA HOSPITAL REPORTS. 

EDITED BY A COMMITTEE OF THE HOSPITAL STAFF. 

J. M, Da Costa, M. D., and William Hunt, M. D. Vols. i and 2 ; each 

volume containitig upwards of Twenty Origical Articles, by former 

and present Members of the Staff, now eminent in the Profession, with 

Lithographic and other Illustrations. Price per volume . •2.00 

The Siat Reportswere Bo fiiTorablj received, od both eidesof the Atlanta, (bat It is bardl^ 

necessary tn «peak fur them the iiairersal weleome of vliicb tliey are deserving. The panen 

are ali valaable coiitributioiis to the lit«rutiire of medicine, reflecting great credit upon theìr 

aathon. The wark is one of which tbe Penosf Ivania Hospital maf well he prond. It vili 

do muoh tovanlB elevutìng the profeaaìoa of tlua coaalry. — American Jonniai of Obtttiriei. 

PAGET (jAMEs), F. R. S., 

Surffeon lo SL Barlhclomew't Hospital, Le. 
SURGICAL PATHOLOGY. Lectures delivered at the Royal Col- 
lege of Surgeons of England. Third London Edilion, Edited and 
Revised by William Turner, M. D. With Numerous Illustrations, 

Price, in cloth, J7.50; in leather I8.50 

A new and revised editioa of Iti. Paget's Clasaical Lectures needs no iatrodnclion to onr 
readers. Cotumeadatiou vouldbeaasaperBooiuiiBcrìtiaismoutof place. Every page bean 
evidence that this editioa bua beea " carefully revified." — Ameriean Medicai Jouniiil. 

PEREIRA (JONATHAN), M. D., F. R. S., &c. 
PHYSICIAN'S PRESCRIPTION BOOK. Containing Lists of 
Terms, Phrases, Contractions, and Abbreviatìons used in Prescriptions, 
with Explanatory Notes, the Graramatìcal Constructions of Prescrip- 
tions, Rules for the Pronunciation of Pharmaceutical Terms, a Proso- 
diaca! Vocabulary of the Names of Drug^, &c., and a Series of Abbre- 
vialed Prescriptions illustrating the use of the preceding terms, &c. ; to 
which is added a Key, containing the Prescriptions in an unabbreviated 

^ Form, with a Literal Translation, intended for the use of Medicai and 

irmaceutical Students. From the Fifteenth London Edition, Price, 
B cloth, *i.ooi in leather, with Tucks and Pocket, . . * 1.25 
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PARSONS (CHARLES), M. D., 

Honorary Surgeon lo the Dover Corvaleicent Homas, j[C„ Sic. 

~SEA-AIR AND SEA-BATHING. Their Influence on HealtìTir 
Practical Guide for the "Use of Visitors at the Seaside. i8mo, .60 

PARKER (langston), F. R. C. S. L. 
THE MODERN TREATMENT OF SYPHILITIC DISEASES. 
Containing the Treatment of Constitutional and Confirmed Syphilis, 
with numerous Cases, Formu!Ee,&c.,&c. Fiith Edition,Enlarged. S4.25 



PRINCE (DAVID). M.D. 
PLASTIC AND ORTHOPEDIC SURGERY. Containing i. A 
Report on the Condition of, and Advances made in, Plastic and Ortho- 
pedic Surgery up to the Year 1871. 2. A New Classìfìcation and Brief 
Expositìon of Piastic Surgery. With numerous Illustrations. 3. Ortho- 
pedics; ASystematicWorkupon the Prevention and Cureof Deformilies. 
With numerous Illustrations. Octavo. Price . . . 24.50 

TbÌB ìb b, gnod boak upon im imporlAnt practical Eubject; carefallf written aiiA abun- 
dantly illustrateli. It goes over the whule gmiind of deforraities — fnim cleft-pitate nnd 
olub-foot to spiiml curvaturesandununited fraeturea. Itappeara, morcover, tobu un originai 
boni..-' Medicai and Sargicai Btpaettr, 

SAME AUTHOR. 
GALVANO-THERAPEUTICS. A Revised reprint of A Report 
made to the Illinois State Medicai Society. With Illustrations, Price, 



PIESSE (g. w. septimus), 

Analytlcal Chsinlil, 

WHOLE ART OF PERFUMERY. And the Methods of Obtaining 
the Odors of Plants ; the Manufacture of Perfumes for the Handkerchief, 
Scented Powders, Odorous Vinegars, Denlifrices, Pomatuma, Cosmet- 
ica, Perfumed Soaps, &c. ; the Preparation of Artìficial Fruit Essences, 
&c. Second American from the Third London Edition. With Illus- 
trations. .,...,.,.. 

PIGGOTT (a. snowden), M. D., 

Practical Chomist, 
COPPER MINING ANDCOPPER ORE. Containing a full Descrip- 
tion of some of the Principal Copper Mines of the United States, the Art 
of Mining, the Mode of Prejjaring the Ore for Market, &c., &c. * i.oo 



PAVY (f. w.), M. D., F. R. S. 
DIABETES. Researches on its Nature and Treatment. Third Re- 
vised Edition. Octavo 

PHYSICIAN'S PRESCRIPTION BLANKS, with a Margin for 

Duplicates, Notes, Cases, &c., &c. Price, per package, 
Price, per dozen . 



RINDFLEISCH (dr. Edward). 

Professor of Palhologlcail Anatomy, University of Bonn, 
TEXT-BOOK OF PATHOLOGICAL HISTOLOGY. An Intro- 
duction to the Study of Pathological Anatomy. Transla'ted from the 
German, by Wm. C. Kloman, M,D., assisted by F, T. Miles, M.D., 
Professor of Anatomy, University of Maryland, &c. , &c. Coniatning 
Two Hundred and Eighr elaborately executed Microscopical Illustra- 
riona. Ocl:avo, Price, bound in Cloth, .... *5.oo 



Leather, 



ThÌ8 is tiow confessedly the leading book, and the onlj complete one oq the aabject in 
&e Englìah language. The London Loriuxt aaye of it : " Riiidtleiscli'a work forma a mina 
which DO patliulugiciai vfriter or aCudetit oui atfurd to ueglect, nliu desires to iiiterpiet afight 
palhological Btruutural uban)^, and bis iHiok is eoui^ueiiUf well kiiown to readera of Ger- 
man m^icul literalure. Wluit mukes it capeeiully valuable is tlie iai^l tliat it waa ori^nated, 
as ila BUtlior himself lells os, more at tJie miuroscope tliao at the «rìtisg-tsblE. AJlogethM 
the hook ia the resali of honeat hard labor. It ia adtuirahly a-i we!l aa profasely illuatroted, 

fumiahed with n («pitai Iridex, and got ap in a way Ihat is worthy of what ' — " 

to he the Etaudanl book ' 



le kind." 



Alslitant Pfiyslc 



ROBERTS (FREDERICK T.)., M. D., B.Sc. 



al Medicine In the University College Hospital j AssUtant PhyilclM 
Brampton Coniuntption Hospital, &c. 

A HAND-BOOK OP' THE THEORY AND PRACTICE OF 

MEDICINE. Second Edition, Rcvised and Enlarged. Cloth, ^5.00 

Leather, 6.00 

This work hon been piepaied- mamly for the use of Studente, and its ohject ia ta 
present in as condensed a form bm the preaent exlent of Medicai Uterature will permit, 
Bod in one volume, siich informatioo with regard to the PriiieipleB and Practioe of 
Medicine, m shall be sufficaent not oaly to enablo them to prepare for the varioui 
eaaminatioiis whiuh they may bave lo nndergo, but also to guide tìieni in acquiring. 
Ihat Clioical Kaowledge which can alone properly fit (hem for Hssuming llie acUve 
dutìefl of tbeir profesaion. The work ia also adapted to the wanta of very manj: 
membera of ihe pnifemion who are already husily engaged in general Praclice^ and' 
craisequently have but little leignre and few opportunitie» for the pentsal of the larger 
wocka on Practlce or of the various apecial monographa. 



REYNOLDS (j. Russell), M. D., F. R. S., 

Lecturer on Ihe Principles ami Practlce of Medicine, University College, London. 

LECTURES ON THE CLINICAL USES OF ELECTRICITY. 

t University College Hospital. Second Edition, Revised 



Delivered ; 
and Eniarged. 



Price 



RYAN (MICHAEL), M.D. 
(Heinlier of ths RojaI Collngo of Pliysiclani, 
PHILOSOPHY OF MARRIAGE, in Its Social, Moral, and Physi- 
cal Reiations ; with an Account of the Diseases of the Genito-Urinary 

Organs, &c. Price $i.oa 

This Is a philosofjhlcal discnssion of the wbole Bubject nf Marriage, ila [oSnenoes lUlil- 
tcmlts.in ali tlit-ir voried a?pccts, (ojiether with a medicai biatory of the reprodncti?? fune-. 
tìonsof the vt^clablc and animai kitigiioms, and of fhe abuses and disorders reanlting " 
it 1d the latter. Jt is inlended both for the profesaianal ami general reader. 



RADCLIFFE (charles bland), M.D., 

F«tW cf the Royal College of Phjslclans af London, ftc, 

LECTURES ON EPILEPSY, PAIN, PARALYSIS, 
Disorrters of the Nervous System. With Illustrai ions. . 
Thercputatlon whichDr. HadoliffeposBeasesiw ft verjnWe authorityonnpi 
will coinmr""' ' " '" ' -t—ì .!j.= m — 

Medicai Journal. 



. -s afléalioDs 

'ock tbat wiU 

-Cimada 



ROBERTSON (a.), M.D., D.D.S. 

A MANUAL ON EXTRACTING TEETH. Founded on the 
Anatomy of the Parts involved in the Oiieration, the kinds and proper 
conslniction of the instniments to he used, the accidents likely te occur 
from the operation, and the proper remedies to retiieve such accidents. 
A New Revised Edition 

The autlior la wel! knnwn aa a eontrlbutor to the littratura of tha professi on, and ss a 
clear, teme, and practical writer. Tlie sutiject I9 oiie lo vrhich ho haa devoted cnnaìderable 
aCteation, unii in treated with hìi; usuai care and ahility. The wark is valuahle nat onl^ 
tn the deiutal Htudeut aud pracdtioner, but alsotutlic uuidicul atudeut aud siugeou. — JJtntoi 
Coamoì. 

REESE (joHK j.), M.D., . 

Prafetsorof Medicai JurUprudenceand Toilcolngy In the University sf Pennsylvania. 
AN ANALYSIS OF PHYSIOLOGY. Being a Condensed View 
of Ihe most important Facts and Doctrines, designed especially for the 
Use of Students. Secoiid Edition, Enlarged. . . , ^'-So 

SAME AUTHOR. 
THE AMERICAN MEDICAL FORMULARV. Price . Si. 50 
A SYLLABUS OF MEDICAL CHEMISTRY. Price . Ji.oo 

RICHARDSON (Joseph), D.D.S. 

Lite Professor of Mechanlcal Dentlstry, La., Le 

A PRACTICAL TREATISE ON MECHANICAL DENTISTRY. 

Second Edition, much Enlarged, With over ijo beautifuUy executed. 

lilustrations. Octavo. Price, in cloth, * 4.00 ; in leather, . 4.50 

Thla work does infinite credit to ila aathnr. Ita ooiupreiiensivB Btyle has in no way In- 

terfered with most elaborate detailswhere thiais necessary ; and the munermia and beautinillj' 

exeouted wnod-cuta willi whiuh !t ì? illustrated niakethe volume ss attraetive su ita iiiatruiy, 

tious are ea^l}' uuderiitood, — Edinburgh Med. Joarnat. 

ROBERTS (lloyd d.), M.D., ' ' 

VlM-Preildftnl of thft Obitetrlcul Society of London, Physldan to SL Mary's Hoipltil, Manchester. 
THE STUUENT'S GUIDE TO THE PRACTICE OF MID- 
WIFERY. With 95 lUustratioiis. Price .... * 2.00 

RUTHERFORD (wiluam). M. D., F. R. S. E. 

Profissor of the Instilutes of Medicine In Ihe University of Edinburgh, 

OUTLINES OF PRACTICAL HISTOLOGY FOR STUDENTS 
AND OTHERS. Second EditLon, Revised and Enkrged. With lilus- 
tiations, &c. Price ^a.oo 
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RIGBY AND MEADOWS. 

DR. RIGBY'S OBSTETRIC MEMORANDA. Fourth Edition, 
Revised and Enlarged, by Alfred Meadows, M. D., Author of "A 
Manual of Midwifery/* &c. Price 50 

ROYLE'S MANUAL OF MATERIA MEDICA AND THERA- 
PEUTICS. The Sixth Revised and Enlarged Edition. Containing 
ali the New Preparations according to the New British, American, 
French, and German Pharmacopoeias, the New Chemical Nomencla- 
ture, etc, etc. Edited by John Harley, M. D., F. R. C. P., Assistant 
Physician and Lecturer on Physiology at St. Thomas' s Hospital. With 
139 Illustrations, many of them new. One voi., Demy Octavo. * 5.00 

RUPPANER (antoine), M. D. 

THE PRINCIPLES AND PRACTICE OF LARYNGOSCOPY 
AND RHINOSCOPY IN DISEASES OF THE THROAT, &c. 
Fifty-nine Illustrations. Price ^1.50 

SANDERSON, KLEIN, POSTER, and BRUNTON. 

A HAND-BOOK POR THE PH YSIOLOGICAL LABORATORY. 
Being Practical Exercises for Students in Physiology and Histology, by 

E. Klein, M. D. , Assistant Professor in the Pathological Laboratory 
of the Brown Institution, London; J. Burdon-Sanderson, M. D., 

F. R. S., Professor of Practical Theology in University College, Lon- 
don; Michael Foster, M.D., F.R.S., Fellowof and Praelector of Phys- 
iology in Trinity College, Cambridge; and T. LauderBrunton, M.D., 
D.Sc, Lecturer on Materia Medica in the Medicai College of St. Bax- 
tholomew's Hospital. Edited by J. Burdon-Sanderson. The Illus- 
trations consist of One Hundred and Twenty-three octavo pages, 
including over Three Hundred and Fifty Figures, with appropriate 
letter-press explanations attached and references to the text. Price, in 
one volume, Cloth, *6.oo; in Leather, * 7.00; or in two volumes, 
Cloth, * 7.00. 

We feel that we cannot recommend this work too highly. To those engaged in physiologì- 
eal work as stadents or teachers, it is almost ÌDdispensable ; and to those who are net, a 
perusal of it wìll by no means bé unprofitable. The execution of the plates leaves nothing 
to be desired. They are mostly originai, and their arrangement in a separate volume has 
great and obvious auvantages. — Dublin Journal of MeducU Sciences, 

■ SIEVEKING (e. H.), M.D., F.R.C.S. 

THE MEDICAL ADVISER IN LIFE ASSURANCE. Price ^2.25 

This book sapplies, in a concise and available forra, euch facts and figures as are required 
by the Physician or Examiner to assist him in arriviug at a correct estimate of the many 
confcingencies upon which life iusurance rests. 

SWAIN (WILLIAM Paul), F.R.C.S., 

Surgeon to the Royal Albert Hospital, Devonpoit 

SURGICAL EMERGENCIES : A MANUAL CONTAINING 
CONCISE DESCRIPTIONS OF VARIOUS ACCIDENTS AND 
EMERGENCIES, WITH DIRECTIONS FOR THEIR IMME^ 
DIATE TREATMENT. With numerous Wood Engravings. In one 
volume, i2mo. Clolh. Price • {2.00 





STILLE (ALFRED), M. D. 

PfofusoroftheThsory anii Practlce of MadicInB In the University of Pennsyl vari a, &c. 

EPIDEMICMENINGITIS; or, Cerebro-Spinal Meningitis. In one 
volume, Octavo Js.oo 

ThJB mnnngraph ìs a, t[iQelf publicatinn. compreheasive in ita scope, and presenti n^witliiu 
a Bmjill pnnipass h Ikir digest of onr eiiating knowleiige of tho diseuse. partioularly ucL-epl- 
alik at lliH preseat time, It ia just uufIi a oue sa is needed, aad may be taken as a model 
Tur siiuilar worlia. — Aiiieriatii, Jvuritul Medicai Hcicitcet. 

SMITH (WILLIAM Robert), 

Resldenl Surgeon, Hents County Hospital. 

LECTURES ON THE EFFICIENT TRAINING OF NURSES 
FOR HOSPITAL AND PRIVATE WORK. With Illusi rat ions. 
lamo. Clotli. Price $''S 

SMITH (heywood), M. D., 

Phyilclan to the Hoipltil Ter Women, Ito. 
PRACTICAL GYNAECOLOGY. A Hand-Book far Students and 
Practitioners. With II lustrai ions. In Press. 

This work will forni one TolumB of tlie Studenti' Guide Sena, or Haud-Books for Prac- 
titionera, n(iw in «mrse of puljlìciition. 

SANSOM (ARTHUR ERNEST), M.B., 

PhysicliT) in Klng'3 College Hospital, tir:. 

CHLOROFORM. Its Action and Administratioii. Price * l.^o 
BY SAME AUTHOR. 

LECTURES ON THE PHYSICAL DIAGNOSIS OF DISEASES 
OF THE HEART, intcìided for Students and Practitioners. )Ei.5o 

SCANZONI (F. w. von), 

Professor In tho University of Wurzburg, 

A PRACTICAL TREATISE ON THE DISEASES OF THE 
SEXUAL ORGANS OF WOMEN. Translaled from the French, 
By A, K.. Gakdnlk, M.D. With Illustrai ions, Octavo, . ^5.00 

STOKES (WILLIAM), 
Regius ProTessnr oT Fhjsic In Iha University ef Dublie. 
THE DISEASES OF THE HEART AND THE AORTA.' 
Octavo. ?3-oo 

SYDENHAM SQCIETY'S PUBLICATIONS. New Series, 1859 
lo 1875 inclusive, 17 years, 67 vols. Subscriptions received, and back 
yeare fiu^nished at Jio.oo per year. Full prospectus, with the Reports 
of the Society and a list of the Books publìshed, furnished free tipon 
application. 

.SANKEY (w. H. o.), M.D., F.R.C.P. 

LECTURES ON MENTAL DISEASES. Octavo. . . $5.2$ 
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SWERINGEN (hiram v.). 

Member American Pharmaceutlcal Associatiotii &,c. 

PHARMACEUTICAL LEXICON. A Dictionary of Pharmaceu^ 
tical Science. Containing a concise explanation of the various subjects 
and terms of Pharmacy, with appropriate selections from the coUateral 
Sciences. Formulae for officina!, empirical, and dietetic preparations ; 
selections from the prescriptions of the most eminent physicians of 
Europe and America; an alphabetical list of diseases and their defini- 
tions; an account of the various modes in use for the preservation of 
dead bodies for interment or dissection; tables of signs and abbrevia- 
tions, weights and measures, doses, antidotes to poisojis, &c., &c. 
Designed as a guide for the Pharmaceutist, Druggist, Physician, &c. 

Royal Octavo. Price in cloth * 3.00 

" leather * 4.00 

SEWILL (h. e.), M. R. C. S., Eng., L. D. S., 

Dentai Surgeon to the West London Hospital. 

THE STUDENT'S GUIDE TO DENTAL ANATOMY AND 
SURGERY. With 77 Illustrations. Price .... * 1.50 

SHEPPARD (EDGAR), M. D. 

Professor of Psychoiogica! Medicine in King*! Coiiege, London. 

MADNESS, IN ITS MEDICAL, SOCIAL, AND LEGAL AS- 
PECTS. A series of Lectures delivered at King*s College, London. 
Octavo. Price 1^2.50 

SAVAGE (henry), M. D., F. R. C. S. 

Consulting Ptiysician to ttie Samaritan Free Hospltaii London. 

THE SURGERY, SURGICAL PATHOLOGY, and Surgical Anat- 
omy of the Female Pelvic Organs, in a Series of Colored Plates 
taken from Nature : with Commentaries, Notes, and Cases. Third 
Edition, greatly enlarged. A quarto volume. Price . ^14.00 

SAME AUTHOR. 

AN EXPOSITION OF THE NATURE OF THE SURGICAL 
DISEASES OF THE FEMALE PELVIC ORGANS. With a View 
to their Rational Treatment. Preparing. 

SUTTON (FRANCIS), F. C. S. 

A SYSTEMATIC H AND-BOOK OF VOLUMETRIC ANALYSIS. 

or the Quantitative Estimation of Chemical Substances by Measure, 
Applied to Liquids, Solids, and Gases. Third Edition, enlarged. 
With numerous Illustrations. Now Ready. Price . . $5.50 

SMITH (eustace), M.D. 

Physician to tiie East London Hospital for Diseases of Cliiidren, ftc. 

CLINICAL STUDIES OF DISEASES OF THE LUNGS IN 
CHILDREN. Price |2.so 



TANNER (THOMAS hawkes), M.D., F.R.C.P., &c. ' 

THE PRACTICE OF MEDICINE. Sixth American from the last 
London Editioo. Revised, much Enlarged, and thoroughly brought up, 
to the present time. With a complete Sectiofl on the Diseases Peculiar 
to Women, an extensìve Appendix of FormulEe for Medicines, Baths, 
&c., &:c. Royal Octavo, over iioo pages. Price, in cloth, ^ó.ooj 

leather i1-oo 

There is a common, charactor abont tlie writiDga of De. Tanner — a charactenstic nhich 
le of tbeir chief values : Ihef are alt esEentioIly oud thorougliljr pruutical. Dr. 
" nt] alloWB this utìlìtarian ei ^ ^ ' " '"^ "'' ' " 



SA ME AUTHOR. 

A PRACTICAL TREATISE ON THE DISEASES OF IN- 
FANCV AND CHILDHOOD. Third American from the last Lon- 
don Edition, Revised and Enlarged. By Alfred Meauows, M.D., 
. London, M.R.C.P., Physician to the Hospital for Women and to the 
General Lying-in Hospital, &c., &c. Price. . . . *3.oo 

TANNER'S INDEX OF DISEASES AND THEIR TREAT- 
MENT. Second Edition. Carefully Revist-d. With many Additions- 
and Improvements. By W. H. Broadbf.nt, M. D., F. R. C. P., Phy- 
sician to the London Fever Hospital, &c., &c. Octavo. Cloth. S3.00 

A MEMORANDA OF POISONS. A New and much Enlarged 
Edition. Price . . . . . . . . . ,75 

TYSON (jAMEs), M.D., 

Leclurer on Microscopy In the University oT Psnnsylvanfa, Le. 

THE CELE DOCTRINE. Its History and Present State, with a 
Copious Bihliography of the Subject, for the use of Students of Medw 
cine and Dentistry. With Colored Piate, and numerous lltustrations 

on Wood. Price J2.00 

BY SAME AUTHOR. 
A PRACTICAL GUIDE TO THE EXAMINATION OF URINE, 
For the use of Physicians and Students. With a Colored Piate and 
s Engravedon Wood. A izmo Volume. Ptice, ^1.50 



TAFT (JONATHAN). D.D.S., 
Profé^or of Opsutlva Danllitry In Ihs Ohio Collega, Ac. 

A PRACTICAL TREATISE ON OPERATIVE DENTISTRY. 

Tliird Edition, thoroughly Revised, with Additions, and fuHy broughl 

up to the Present State of the Science. Containing over too Illustra- 

tions. Gelavo. Price, in cloth, fi4.zs- '" leather, . . $5.00* 

PnifeBsor Taft has done good Her»ice in thua emlxMJyine, in a separale volume, s eunpre- 

liensÌTB Tii*w of nperutive iionlistiy. Thia peiitteman'B jKiHition as a teacher muat bave ren- 

dered him familiar with the mosi recent views which are eotertained in America on tliìR 

matter, wliile his exteneive experienra and well-earned repntation in pniftice must hnvs 

rendered liim a oompeteiit judge of their merita. We wlllingly conimend Pcofeaaor Tafi'« 

able and osefal work to the professioii. — London Detilal Heeieui. 



VIRCHOW (rubolphe), Pnfioor, lillEl!ÌI|ll liilll, 
CELLULAR PATHOLOGY. 144 Illustrations. Octavo. SJ.OO 

BY SAME AUTHOR. 
POST-MORTEM EXAMINATIONS. A Description and Expla- 
nation of thi; Metliod of Performing Them ili tlie Dead House of the 
Berlin Cliarité Hospital. Price ..... J0-7S 

ARTHUR VACHER, Tiaosìalor and [illlor of tanius's Clitii^cil Iniljsii, 
A PRIMER OF CHEMISTRY. Including Analysis. iSmo. 
Cloth. Price So-50 

WARING {EDWARD JOHN), F.R.C. S., F.L.S., &c., &c. 

PRACTICAL THERAPEUTICS. Considered chiefly with refer- 

ence to Articles of the Materia Medica. Third American from the last 

London Edi tion. Price, in cloth, * 4.00; leather . , *5.oo 

Thereare maiiy teatates in Dr. Waring'B TherapeuUca wliich render iteBpeciallyvttlaable 

to the Praetìtioner and Student of Medicine, niueh important and reliable in formali on beinK 

ibnnd ia it nut cnntained in siiniJBr works; aUo in itH enmpleteneSB, thecoavenieuceof its ai- 

ran^ment, and the greater pmmìnence giren to the medicina] appiicatìon of the TarìcniB 

artiolesoftha MaMria Medica in the treatment of morbid oonditioiis of the IIudihd Body, A:o. 

Tt ia divided ioto two piLrts, the alphabetìcal arraiiKiMneiit being adoptcd thraughouì. It 

oonlsins alao a» eicelient INDBK OS DlSBASXa, with a list of the inedluiiies applieable as 

reniedies, and a l'uli Indbs of the medioinea and prepacaliona notieed in the worV. 

WYTHE (JOSEPH h), A.M., M.D., &c, 

THE PHYSICIAN'S POCKET, DOSE, AND SYMPTOM BOOK. 
Containing the Doses and Uses of ali the PrincìjralArticles of the Materia 
Medica, and Originai Preparations; A Table of Weights and Measures, 
Rules to Proportion the Doses of Medicines, Common Abbreviatious 
used in Writing Prese ri ptions, TaMe of Foisons and Antidotes, Classifi- 
catìon of the Materia Medica, Dietetic Preparations, Table of Symptom- 
atology, Ouilines of Generai Pathology and Therapeutics, &c. The 
Eieventh Revised Edition. Price, in cloth, *i. 00; in leather, tuckaj 

with pockets, * 1,25 

BY SAME AUTHOR. 

THE MICROSCOPIST, a Compendium of Microscopie Science, 
Micro-M ineralogy, Micro-Cheinistry, Biology, Histology; and Patho- 
...ip^qal Histology. Elegantly lUastrated, Price . . . ^4.50 

t— •■""■ WILKS AND MOXON. 
LÈCtURES ON PATHOLOGICAL ANATOMY. By Samuel 
WiLKS, M.D., F.R.S., Physician to, and Lectiireron Medicine at, Guy's 
Hospital. Second Edition, Enlarged and Revised. By Walter Moxon, 
M.D., F.R.S., Physician to, and late Lecturer on Pathology at, Guy's 
Hospital. * 6.00 

WILSON (erasmus), F.R.S. 

7EALTHY SKIN. A Popular Treatise on the Skin and Hair, their 
Presetvalioii and Management. Eighth Edition. Cloth. . * i.oo 



WILSON (GEORGE), M. A., M. D. 

Medicai OlficBr to the Con vi et Prlson it Porti niotittì. 
A HANDBOOK OF HYGIENE AND SANITARY SCIENCE. 
With Engravìngs. Third Edition, carefuily Revised. Containing 
Chapters on Public Health, Food, Air, Vencilation and Warmiiig, 
Water, Water Aiialysis, Dwellings, Hospitals, Eemoval, Purification, 
Utilization of Sewage and Effects on Public Health, Drainage, Epi- 
demics, Duties of Medicai OfBcers of Health, &c., &c. Price*3.oo 



WAGSTAFFE (William warwick), F. R. C. S. 

Asslstant-Surgeon and Lecturer on Anatom} at St. ThoTias's Hospital, 
THE STUDENT'S GUIDE TO HUMAN OSTEOLOGY. With 
Twenty-tbree Lithographic Plates and Sixty Wood Engravings. izmo. 



Cloth. Price 



WARD (STEPHEN H.). M.D., F. R. C. P. 

Physiclan io the Seaman's Hospilali &c,| tic, 
ON SOME AFFECTIONS OF THE LIVER and Intestinal Canal; 
with Remarks on Ague and its Sequelse, Scurvy, Purpura, Sic. 



Price 

"Dr. Wartl'a book ia of a purely practical clinracter, embodying the author'a experieni 
froni hia long cnniiection fts phjBiuian to the Seaniatre JlnspitaL Hia accurate deaeripti 
f ^>._ .!!._,. _ .,.1 ._:n r_ r|.pay (iig render." ^ JJablin Medicai Journal, 
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WILSON (erasmus), F. R. C. S., &c. 

CONTAINTNG THEEE HUNDRED AND SEVENTY-ONE ILLUSI RATI0N8. 
THE ANATOMIST'S VADE MECUM. A Complete System of 
Human Anatoniy. The Ninth Revised and Enlarged London Edition. 
Edited and fulty brought to the Science of the day by Prof. George 
Buchanan, Lecturer on Anatomy in Anderson's University, Glasgow, 
with raany New IllusCrations, prepared expressly for this Edition. 
Price * 5.00 

WEDL (carl), M.D. 

Pmfòssor of Hlstulogy, ite, In the University of Vlehna. 

DENTAL PATHOLOGY. The Pathology of the Teeth. With 

Special Reference to their Anatomy and Phj'siology. First American 

Edition, translated by W. E. Boardman, M.D., with Notes by Thos, 

B. HiTCHcocK, M.D., Professor of Dentai Pathology and Therapeulics 

in the Dentai School of Harvard University, Cambridge. With ic^; 

lllustrations. . . . Price, in Cloth, * 3.50 ; Leather, "4,50 

ThÌB wnrk eihibits laborimiH research snii medicai culture of no ordinury character. It 

eovere the entire field of Anatomy, Physioloev, and Patliology of the Teeth. The anthor, 

Prof. WeiiT, haa thorouahly maatered the salTient, using with Kreat benefit tj> (he hook the 

very ™luahle material left by the Iuta Dr. Heiiier, Professor of Dentai Pathology in the Uni- 

Teraty of Vienna, the resali of the liié-long work of thia emioent man. 



'"WOODMAN AND TIDY. 

TEXT-BOOK OF FORENSIC MEDICINE AND TOXI- 
COLOGY. By W. Bathi'rst Wikjdmak, M. D., St. And., Assistant 
Physician and Lectiirer on Phj-siology at ihe London Hospital ; and C. 
Meymott Tidv, M. a., M. B.. I^cturtr on Chemistr)-, and Professor 

of Medicai Jurispnidence and Public Health, at the London Hospital. 
With Nuraerous Illustrai ions. No»- ready, cloth, $7.50 ; leaiher, (8.50 

WELLS (j. scelberg), 

Ophthalmlc Surgoon lo King's College Hospital, kc 

TREATISE ON THE DISEASES OF THE EYE. Illustrated by 
Opiithalmoscopic Plates and numerous Engravings on \Vood. The 
Third London Edition. Cloth, J5.00; leather . . . $6. 

TÌÓB i» the author's owd edition, printed in London Bader his sopervision, and Uaied 
ttiis country hj special arrangement willi liita. 

SAME AUTHOR. 
ON LONG. SHORT, AND WEAK SIGHT, aad their Treatment 
by the Scientific Use of Spectacles. Fourth Edition Revised, wilh 
Additìons and numerous Illustratìons. Price . . . * 2.50 



WRIGHT (henry g.), M. D., 

Meniber of the Boyjl College of Physicians, tic. 

ON HEADACHES. Their Causes and their Cure. Pro m the Lo 1 

don Edition. Scventh Thousand *o.So 

lutbor'B dIbh ia aimpleaod procreai. Hetf^tsof headacheaindiildhaodsiid; 
■ '"" " - - - .... ' symptmns. aud llieir causi 

« lact that this ie a reprint of tlie 



WALTON (HAVNES), 

Surgeon In Ctiarge of the Ophthalmic DeparlmEnt of, and Lecturer on Ophthalniic: MedlcliM and Surrery 

in, St. Mary's Hotpital. 

A PRACTICAL TREATISE ON DISEASES OF THE EYE, 
Tliird Edition, RenTitten and eniarged. With five plain. aod three 
colored full-page plates, numerous Illustrations on Wood, Test Types, 
&c., &c. Octavo volume of nearly 1200 pages. Price . $g. 

WATÉRS (a. t. h.), M.D., F,R.C.P., &c. 
DISEASES OFTHE CHEST. Contributionsto tbeir Clinical His- 

tory, Pathology, and Treatment. Second Edition, Revised and Eniarged, 
With numerous Illustrative Cases and Chapters on Htemoptysis, Hay 
Fever, Thoracic Aneurism, and the Use of Chloral in certain Diseases 
of the Chest, and Plates. Octavo. Price . . . . * 4.00 

WALKER (ALEXANDER), 

Authorof "Woman," ".Beauty," Stt. 

INTERMARRIAGE; or, the Mode in which, and the Causes why, 

Beauty, Health, Intellect result frora certain Unions, and Deformily, 

"' ind insanity frota others. With Illustrations. ismo. * 



Medicai Text-Books and Works of Reference, 
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UNDSAY & BUKISTON, PHILADELPflIA. 

See Reduced Prices, with. Star * Attaclied. 
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Roberts*s Hand-Book of the Practiee of Medicine. Uniformly commended by the Pro- 
fession and the Press. Octavo. Price, bound in cloth, $5.00 ; leather, $6.00. 

TrousseaiA's Clinical Medicine. Complete in two volumes, octavo. Price, in cloth, *8.oo; 
leather, * to.oo. 

Aitken's Science and Practiee of Medicine. Third American, from the Sixth London 
Edition. Two volumes, royal octavo. Pnce, in cloth, $12.00 ; leather, $14.00, 

Sanders9n's Hand-Book for the Physiological Laboratory. Exercises for Students 
in Physiology and Histology. 353 Illustrations. Price, in one volume, cloth, • 6.00; le.-ither, ♦ 7.00. 

Cazeaux's Text-Book of Obstetrics. From the Seventh French Edition, Revised and greatly 
Enlarged. With Illustrations. Cloth, * 6.co; leather, * 7.00. 

"Waring's Practical Therapeutics. From the Third London Edition. Cloth, • 4.00 ; leather, 
*5.oo. 

Hindneisch's Pathological Histology. Containing 208 elaborately executed Microscopical 
Illustrations. Cloth, • 5.00 ; leather, • 6.oj. 

Meigs and Pepper*s Practical Treàtise on the Diseases of Children. Sixth Edition. 
Cloth, $6.00 ; leather, $7.00. 

Tanner's Practiee of Medicine. The Sixth American Edition, Revised and Enlarged. Cloth, 
$6.00; leather, $7.00. 

Tanner and Meadow's Diseases of Infancy and Childhood. Third Edition. 
Cloth, * 3/». 

.Biddle's Materia Medica for Students. The Seventh Revised and Enlaiged Edition. With 
Illustrations. Price, $4.00. 

Harris's Principles and Practiee of Dentistry. The Tenth Revised and Enlarged Edition. 
Cloth, $6.50; leather, $7.50. 

Soelberg Wells on Diseases of the Eye. The Third London Edition. Illustrated by 
Ophthalmoscopic Plates and other Engravings. Cloth, $5.00 ; leather, $6.00. 

Byford's Practiee of Medicine and Surgery. Applied to the Diseases of Women. Secoiid 
Edition. Cloth, $5.00 ; leather, $6.00. 

Byfprd on the Uterus. A New, Enlarged, and thoroughly Revised Edition. Numeroas Illustra- 
tions. Price, * 2.50. 

He-witt's Diagnosis and Treatment of the Diseases of Women. Third Edition. 
Cloth, ♦ 4.00 ; leather, * 5.00. 

Headland on the Action of Medicines. Sixth American Edition. Price, $3.00. 

Harley on Urine and its Derangements. With Illustrations. Price, 

Meadow's Manual of Midwifery. Illustrated. Third Enlarged Kdition, including the Signs 
and Symptoms of Pregnancy, etc. Price, * 3.00. 

BIoxom*s Chemistry. Inorganic and Organic. Second Edition. 276 Illustrations. Cloth, ^4.00; 
leather^ $5.00. 

Walton's Practical Treàtise on Diseases of the Eye. The Third Revised and Enlai^ed 
Edition. Numerous Illustrations, Test Types, etc. Price, $9.00. 

Jones and Sieveking's PathologicRl Anatomy. A New Enlarged Edition, edited by J. 
F. Paynb, M. D. With Illustrations. Price, $^.00. 

Wilks and Moxon's Pathological Anatomy. Second Edition, Enlarged and Revised. 
Price, * 6.00. 

Carpenter's Microscope and its Revelations. The Fìfth Edition, very much Enlarged. 
With 500 Illustrations. Pnce, ^5.50. 

Wilson' s Anatomist's Vade Mecum. The Ninth Enlarged I^ndon Edition. Price, * 5.00. 

Parke*s Manual of Practical Hygiene. The Fourth Enlarged Edition. Price, ?6.oo. 

Richardson's Mechanical Dentistry. Second Edition, much Enlarged. With over 150 
Illustrations. Price, in cloth, $4.00; leather, $4.50, » 

Bealere Use of the Microscope in Practical Medicine. Fourth Edition. 500 Illustra- 
tions. Preparing. 

Sweringen*8 Dictionary of Pharmaceutical Science. Octavo. Price, * 3.00. 

MsiCkenzie's Growths in the Larynx. With Numerous Colored Illustrations. Price, *2.5o. 

COMPLETE DESCRIPTIVE CA TALOGUES FVRNISHED FREE UPON APPLICATION. 



Popular Medicai, Scientific, and Hygienic Boi 

MANY OF THEM NEW OR NEW EDITIONS REDUCED \H PRICE. 

Benmett on Nutritioii. In Health and Disease. Second Edition, Revìsed 

arni Enlargcd. Price ...$2.50 

Madden'B Healtli Besorts of Europe and Afiica, ìncluding Cl^matol- 

ogy, the Use of Minetal Wateri, eie. Kew Edition 1,50 

Acton's FiiDotions and Diaorders of the Reproductive Organs in 
Childhooj, Youlb, Aduli Age, and Advaaced Life. The Fiflh Editioo Keviscd, 
wilh Additions 3.50 

■Wilaon'B Hand-Book of Hygìene and Sanitary Solence. The Third 

Revised and Enlaiged Ediuon, with lllusualions „ 3.00 

■Wilson on the Skin and Hair. Their Prescrvation and Management. 

Eighlh Revised Edition I.OO 

"WeU's on Loner, Short, and "Weafe Si^ht. Their Treatment by the Use 

of Specudes. A New RevUed Edition- _ 2.50 

Bloxam'B Laboratory Teaching ; or, Progressive Exercises in Practìcal 

Chemistiy. Tliìrd Edilion. 89 Engravings 3.00 

Smith on the Training of Nurses foi Hospital and Private Work, lltus- 

iialed 3,25 

Frankland'a How to Teach Ohemìstry. Edited by G. Geo. Chaloner. 

inuiiiaied 1.25 

KoUmeyer'sKey to Modem Cheinistry,with numerousTabìes.Tests.etc. 2.25 
Faraon'e Sea-Bathlng and Sea-Air. Their Influence on Health. A 

Guide for VUtots al the Seasìde. Ciolh 60 

"Wright on Headaches. Their Causes and their Cure. FourthEdit. Cloth. 50 

Oottle, The Hair. In Health and Dlsease. izmo 75 

ChavaBse on the Training of Ohildren. Their Mental Culture, etc i.oo 

Eufeland on the Art of Prolonging Life, Edited by Erasmus Wilson, 

M.U. rimo. Clotli i.oo 

B>;an, The Philosophy of Marriage in its Social, Moral, and Physical 

Relalions „ l.oo 

Walter on. Intermarriage. The Causes why Beauty, Health, IntelletS, 

ecc., Re5ult from Certain Unions, etc. With lllnstralions t.oo 

Lizars on Tobacco, Ita TlBe and Abuee. Eighth Edition. iztno. Cloth, 50 
Miller on Alcohol. Its Place and Power. From the Ninctcenth Edition.,., Jo 
Miller and Lizara on Aloohol and Tobacco. The Two Essays in One 

Volume '. 1.00 

Birch, Oonstipated Bowels. The Various Causes and DiiTerent Means of 

Cure. Third Ediùon - l/x> 

Overman on Mineraìogy, ABsayìne, and Minila, with a Description 

of Useful Minerals l.oo 

Figgot on Copper Mining and Copper Ore, The Mode of Preparing 

the Meta!, etc 1.00 

Vacher, A Primer of Ohemistr?, including Analysis. Cloth 50 

Day on Headaches. Their Nature, Causes, and Cure _ 2,00 

B©- Cojriea of the ahove seni by mail, poat-paid, vjxm receipt of 
annexed pHce. 

LINDSAY & BLAKISTON, Publishers, 
25 South Sixth Street, Philadelphù 



